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MINOR SCALE was a high explosive (HE) test sponsored by the Defense Nuclear Agency.

It was detonated at 1220 hours on 27 June 1985 on the White Sands Missile Range, NM. The
explosive charge consisted of 4744 tons of ammonium nitrate fuel oil (ANFO) poured in bulk
into a 44-foot (13.4-m) radius fiberglass hemisphere. The resulting alrblast provided the
scaled equivalent alrblast of an 8 KT (33.44 TJ) nuclear device.

The primary objective of the test was to provide an airblast and ground shock en-
vironment for Department of Defense (DoD) sponsored experiments. These experiments were
designed to determine the response of tactical and strategic weapon systems, communications
equipment, vehicles, and a variety of structures to this environment. A secondary objective
was to provide a simulated precursor environment for several other experiments. A third
objective was to provide a thermal environment (in addition to airblast) for several
experiments.
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SECTIuN 1

INTRODUCTION

1.1 GENERAL.

MINOR SCALE was a high explosive (HE) test sponsored by the Defense
Nuclear Agency (DNA). It was detonated at 1220 hours on 27 Jun 1985. The planned

explosive charge consisted of 4440 tons (4400 Mg) of ammonium nitrate-fuel oil

(ANFO) poured in bulk into a 44 foot radius fiberglass hemispheýre. The resulting

airblast provided the equivalent airblast (scaled) of an 8 kt (33.44TJ) nuclear

device. The detonation of this charge provided an airblast and ground motion envi-
ronment that was used by a variety of agencies to collect basic explosive environ-
ment data or to test systems against a simulated nuclear environment.

In addition to the basic blast, one series of experiments measured the

effects of a simulated precursor environment. These experiments were placed in one

of eight helium filled bags that provided the precursor near the ground.
Another series of experiments were placed near Thermal Radiation Sources

(TRSs) and were subjected to a combined airbiast/thermal environment. TRS units
were used previously on both the MILL RACE and DIRECT COURSE events. MINOR SCALE

had seven TRS units placed on the testbed at overpressures ranging from 12 psi (83

kPa) to 3.4 psi (23 kPa). Appendix A gives a list of acronyms and abbreviations

used in this -eport.

1.2 TEST OBJECTIVES.

The primary objective of the test was to provide an airblast and ground
shock environment for Department of Defense (DOD) sponsored experiments. These

experiments were designed to determine the response of tactical and strategic weapon

systems, communications equipment, vehicles, and a variety of structures to this
environment. A secondary objective was to provide a thermal environment (in addi-

tion to airblast) for several experiments. A third objective was to provide a

simulated precursor environment for several other experiments.

1.3 TEST FACILITIES.

The test was conducted at White Sands Missile Range (WSMR), approxi-
mately 20 miles (30 km) south of the northern boundary (see Figures 1.1 and 1.2) at

the Permanent High Explosive Test Site (PHETS). Ground zero (GZ) was the same
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location as the GZ for DIRECT COURSE. This location allowed the reuse of nearby
roads, the instrumentation parks, the three DIRECT COURSE instrumentation radials,
and most of the diagnostic camera bunkers.

1.3.1 Testbed.
The MINOR SCALE testbed consisted of four instrumented radlals (one

precursor radial), four separate unmanned Instrumentation parks, a timing and firing
park, and an administration park (Figure 1.3). About 175 experiments were located
on the testbed. Figure 1.4 shows the overall layout of the testbed, and Figure 1.5
shows the layout of the major experiment groups.
1.3.2 Explosive Charge Container.

The charge was designed to contain 4880 tons (4436 Mg) of ammonium
nitrate-fuel oil (ANFO) poured into a fiberglass hemisphere. The design was an
adaptation of the DIRECT COURSE charge container concept with a smaller (less than
one percent) container to charge ratio. The ANFO was manufactured 's a small prill
of ammonium nitrate, similar to lawn fertilizer. The fuel oil was then mixed in
with the prills and absorbed, creating the ANFO.

The container was a segmented fiberglass hemisphere 44 feet in radius.
The base of the hemisphere consisted of 24 identical segments and the top (or cap)
consisted of 12 segments as shown in Figure 1.6. A cross section of each segment
(Figures 1.6 A, B, and C) can be described as follows: the inner surface was 1/4
inch of fiberglass. The core consisted of 3 inches of cardboard. The outer layer
was a different thickness depending on the height above the ground. At ground level
the fiberglass was 3/4 inch thick; at the top of the hemisphere it was 1/4 Inch
thick. Individual segments were assembled by placing an additional quarter inch
fiberglass patch on the inner and outer surfaces along each joint.

The entire structure rested on a wooden, circular frame that sat on 2S
vertical, buried, wooden piles. The interior ground area was covered by a poly-
ethylene sheet to prevent the absorption of ground moisture. The engineering draw-
ing of the fiberglass hemisphere are shown in Figures 1.7 through 1.10.

In March 1985 the hemisphere fabrication contractor arrived at WSMR and
started the erection of the 36 panels of the hemisphere container. Erection was
completed on 8 April 1985. Continuous ANFO loading into the sphere began June 17,

1985. The ANFO was about 4 feet high against the walls at 1700 hours June 18. At
1600 hours on June 21 visual observation of the container indicated no problems. At

4
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2000 hours an inspection showed small (less than 1/8 inch) cracks had dcveloped at

the edge of the field-applied fiberglass joints. The cracks ran from the ground to

about 10 feet up the sides of the hemisphere.

On Sunday, June 23rd, about 1600 hours a decision was made to stop

loading because ANFO was being added very slowly due to the necessity to distribute

the ANFO at the top of the container. Continuation of loading at this slow rate

would impact the schedule. Approximately 4744 tons were in place at this time.

At 1800 hours, a loud sharp "crack" was heard by NMERI technicians work-

ing near the container. As they watched, a very large crack began to form at radial

of 172.5*. The crack continued to open for about 30 minutes and then stabilizea

with about a 2-inch separation. See Figure 1.11 for picture one hour prior to

detonation.

At 0145 hours Monday 24 June, a crack developed in the container. The

joint at radial 172.50 opened to about 6 inches, followed immediately by ANFO spill-

ing out of the crack onto the ground. A second crack later developed at the 52.50

radial. See Figure 1.12 for picture one hour prior to detonation. The spilled

ANFO, estimated at 120 tons at the 172.50 radial and 100 tons at the 52.50 radial,

was left in place for the detonation at 1220 hours plus 0.03 seconds on 27 June

1985.

1.3.3 ANFO Mixing. I
A mixing plant to add diesel oil to ammonium nitrate to make ANFO

(Blasting Agent) was set up on the North Range, WSMR, in support of MINOR SCALE High

Explosives Test. The mixing plant is located 1.45 miles east of route 7, on route

20. Fuel oil delivered to the mixing plant in trucks was discharged into the auger

carrying the ammonium nitrate from the hopper to elevators. The ANFO was gravity

loaded into trucks from the elevators for delivery to the hemisphere at GZ. The

trucks used to transport the ANFO were appropriately marked, as well as the mixing

plant. The raw material for the ANFO, at the mixing plant, was limited to 100 tons

of ammonium nitrate and 100 tons of diesel fuel oil.

1.3.4 Explosive Operations.

After completion of the fiberglass container and prior to ANFO 1l

the booster charge was emplaced at ground level in the center of the '

fiberglass container.

13
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A. The booster, consisting of 310 pounds of Octol, was constructed in a

hemispherical shape approximately 25 inches in diameter. Two sub-booster pellets
were emplaced in the Octol booster. Each sub-booster had two lengths of flexible

confined detonating cord (FCDC) attached and was extended outside of the fiberglass

container and tied off during the remainder of the charge loading operation.

B. ANFO Loading. 4744 tons of ammonium nitrate-fuel oil mixture (ANFO)

were loaded into the 88-foot diameter, honeycombed, fiberglass hemisphere. The ANFO

was delivered to the test site in bulk form from the mixing plant in hopper trucks

and pneumatically discharged into the hemisphere. Two workmen inside the hemis-
phere, wearing self-contained breathing apparatus, distributed the ANFO to insure a

uniform level. This process continued until loading was terminated. The entire

loading operation required approximately 10 days to complete. Loading was conducted
during daylight hours, except for the evening of 22-23 June.

ANFO quality control was monitored by personnel from the Naval Surface

Weapons Center (NSWC). Samples of ANFO were taken from each load and analyzed for

fuel oil content and particle size. Each load was weighed on a platform scale to

track actual charge weight. Particle size and particle size distribution are

important for both charge density/weight results and ANFO sensitivity.

C. Booster System/Pre-Arming. The MINOR SCALE booster system, supplied
by NSWC, consisted of a 25-inch diameter OCTOL (75/25 HMX/TNT) hemisphere main

e booster weighing nominally 310 pounds and containing 2 CH-6 sub-booster pellets.

Four 60-foot aluminum sheathed, flexible, confined, detonating cords (FCDC) transfer
*e

detonation from the exploding bridgewire detonators to the Octol hemisphere. Pre-

arming consisted of placing the Octol hemisphere and sub-booster assembly inside the
fiberglass hemisphere prior to charge construction. The FCDC lines were pre-posi-

tioned inside during assembly and exited the hemisphere through the botton and were

tied off once the detonator holders were attached.

Arming consisted of attaching the four TC234 detonators to the detonator
holders at the end of the FCDC lines and enabling the Arming and Firing (A&F) Sys-

no
tem. The detonators and firing system were designed, supplied, and operated by
Sandia National Laboratory Albuquerque (SNLA), Division 7132. Four 300-foot "C"

cables, pre-positioned in the structure, attached the detonators to the X-unit
located on the test pad. This unit was connected to the A&F system located in the

15



LANL provided

Timing and Firing (T&F) Van, approximately 6000 feet away in the West Instrumenta- tires offered expertice il

tion Park. The A&F system consisted of an arm panel with an "Ann/Safe" key switch The character

and monitor lights, a high voltage panel, an interlock panel, two power supplies, Radiant Power

and a cable lock box with key. The system was locked out until after final arming Spectrum:

by the two keys in the system. M;ximum Flux:

Durati on:
1.4 SPECIAL ENVIRONMENTS. Nuzati on :
1.4.1 Thermal Radiation Source (TRS). Nozzle Spaci

1.4.1.1 Introduction. A policy decision by HQ DNA was made in October 1984 that Lo prec t

a TRS environment would be provided as part of the basic test environment for ap-

proved U.S. experiments. Seven U.S. units would be fielded. The U.K. coLld par- to the DIRECT COURSE cc

ticipate with their TRS unit on a non-interference (with DNA units) basis. DNA capacity. Two tanks,

would furnish fuels and test bed construction on a cost reimbursable basis. equal length to all noz

At the HQ DNA MINOR SCALE Experiment Proposal Review in March 1984, increased LOx capacity

requirements to field seven TRS units were identified and approved. One U.S. unit pressure Nitrogen be

was later withdrawn from the event at the request of the experimenter. TRS exper- collector bottles was

iments are listed by experiment number and TRS unit number in Table 1. SAIC produ(

Science Applications International Corp. (SAIC), Albuquerque, the devel- modular frames. After

oper of the TRS system used on MILL RACE, proposed substantial modifications to the their Albuquerque faci

TRS system that were to improve performance of the units. The modifications in. wide, 7.5 feet tall.

cluded shortening LOx lines to the nozzles, pre-coolinS the LOx plumbing, placing a complete dry unit is

DIRECT COURSE unit components in modular frames, and converting the pilot flame fuel The first

from propane to Hydrogen. Flexibility of positioning the nozzle modules to fit the The components were P

experiment requirements was retained. During November of 1984 SAIC was contracteo March 1985.

by the Defense Nuclear Agency to modify the seven TRS units as proposed. The scope Unit one

of contract is given in DNA Contact DNAO01-85-C-0100. a wind protection fe,

1.4.1.2 Construction and Testing. Due to the poor performance of the TRS units nozzle spacings were

on the DIRECT COURSE event (see TER for DC) additiondl help was enlisted from two 1.4.1.3 Fieldi

national laboratories. The Oak Ridge and Los Alamos National Laboratories were MINOR SCALE.

brought on board the project prior to the design review to provide consultation The unit

assistance to FCDNA and SAIC in avoiding potential difficulties iki the compressed consisted of eight

schedule getting to the MINOR SCALE event. Aluminum honey comb

ORNL proviced representatives at monthly review meetings. Their repre- pit wall and the un"

sentatives had expertise in the areas of cryogenics design, and instrumentation.

ORNL was prepared to investigate issues arising by experiment or calculations.

16



•nta- LANL provided representatives at monthly meetings. Their representa-

tives offered expertice in shock hardening and structure design.
ch The characteristics that the modified TRS units were to have were:

leS• Radiant Power: 60-100 megawatts/nozzle
!ing Spectrum: 2600 K Quasi-grey body

Maximum Flux: 55 Calories/centimeter squared/second

Duration: 0.6-4.0 seconds

Nozzle Spacing: 1-5 meters
"hat LOx pre-cooldown: All nozzles

ap- To support the pre-cool down system two 100 gallon LOx tanks were added

ir- to the DIRECT COURSE components along with an increased high pressure Nitrogen gas

ýiA I capacity. Two tanks, vise one large tank, were used to keep LOx lines short and

equal length to all nozzles plus balance the weight of the total modular unit. The

increased LOx capacity along with the pre-cool down flow dictated that more high
nit pressure Nitrogen be available in each unit. To accomplish this the number of

er- collector bottles was increased from four to six.

SAIC produced the design drawings and contracted the fabrication of the
pi- modular frames. After fabrication SAIC assembled the components into the franmes at

ne their Albuquerque facility. The final size of the frames is 40 feet long, 8.5 feet

1- wide, 7.5 feet tall. All components are internal to the frame. The total weight of

a complete dry unit is near 10 tons.

The first frame was completed and delivered to SAIC on II February 1985.

The components were placed into the frame and the complete unit arrived at KAFB on I

March 1985.

Pe Unit one (the first unit completed) was tested in a temporary pit inside

a wind protection fence. The test series consisted of 18 four nozzle events. Two

nozzle spacings were used. Unit one was moved to WSMR on 18 March 1985.

1.4.1.3 Fielding and Instrumentation. Table 1.1 shows the units assigned to

MINOR SCALE.

The units were placed in steel walled free standing pits. The pit floor

consisted of eight concrete anchors, and 1-2 feet of gravel frr water drainage.

Aluminum honey comb was placed at the perimeter of each pit between the top of the

pit wall and the unit blast plates for blast overpressure cuslon/seal.
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Table 1.1. Unit assignment for MINOR SCALE. 4.4.1.4

WSMR for ei

Unit Pit Experiment
Number Number Number Agency

1 6 1300 NEL (WSMR)

2 1 1320 NEL

3 5 1325 NEL

4 2 1375 NEL

5 3 5107 NATIC

6 4 5109 HOL

Unit number corresponds to the order of production
by SAIC.

Four active calorimeters were placed on the GZ side of each unit for

diagnostics monitoring of unit performance. The sensors were located aligned with

each nozzle and placed seven feet away at six feet elevation. The active calorim-

etry was fielded, recorded and data reduced by BRL.

The TRS control system was capable of monitoring each unit in the areas directly

of- system am

Nitrogen gas pressure days to

Pilot flame operation tion tesm

Control communication status flows, c

Table 1.2 indicates the nozzle spacing used on each unit.
flows we

------------------------------------------------------------------- br sburn usi

Table 1.2. Nozzle spacing.

damaged

Unit Experiment was lat-
Number Number Nozzle Spacing others.

1 1330 19'9", 6'11", -6-11", -19'9"

2 1320 7'0", 3'6", -3'6", -710" nozzle

3 1325 11-6", 319", -3#9", -11'6" were ren

4 1375 11-6", 3'9", -3'9", -116"

5 5107 11'6". 3'9", -3'9", -11'6" units 1

6 5109 11'6", 3'9", -3'9", -1116" listed

18



-Runs.
mmnit.

4.4.1.4 Dry Runs. Table 1.3 indicates the actual dates of arrival at KAFB and

- - WSMR for each unit.

Table 1.3. TRS arrival times.

Unit
Number Arrive KAFB Arrive WSMR

1 01 Mar 85 IS Mar 85

2 18 Mar 85 25 Mar 85

3 25 Mar 85 (01 Apr 85

, 4 01 Apr 85 08 Apr 85

.5 08 Apr 85 15 Apr 85

6 15 Apr 85 22 Apr 85
-- - it for 7 22 Apr 85 N/A

.Jpon ar-d with

-- the tiiorim-

=lted u, Upon arrival at WSMR each unit was installed into its pit by crane

lete. areas directly from the transporting truck. BFECNV connected the unit into the control

This system and bolted on the 3/8 inch thick blast plates. This action took two to three

days to complete. After installation was completed all unit subsystems were func-
el syste

A tion tested. This testing consisted of pilot flame burns, LOx flows, LOx Al colaAfter ',

I flows, control system communication drills.=vent tin After all six units were individually tested, collective LOx Al cold

On theI---------flows were conducted. On three occasions prior to the first MFP a total system hot

'the fail burn using event timing was successfully executed.

ýetermin On the 12 June 1985 collective burn one nozzle module on unit I was

damaged by the failure of the graphite nozzle block early in the burn sequence. It

Unit I was later determined that slight cracks had gone undetected in that unit and four

ile from others.

:ed prior Unit I was put back into service within 24 hours by moving a complete

The TF nozzle module from unit 7 at KAFB into unit I at WSMR. All cracked graphite nozzles

ing hot were replaced prior to the next test of the system.

rable I. The TRS system participated on both MFPs and Dress Rehearsal with all

units burning hot and for the event durations. The burn times for each unit are

listed in Table 1.4. Figure 1.13 shows one of these burns.
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Table 1.4. TRS burn times.

Unit Number Burn Duration

1 2.0 sec

2 4.5 sec

3 1.3 sec

4 1.3 sec

5 3.0 sec

6 4.3 sec

1.4.1.5 Event Results. All 28 pilot flames ignited on command from the Lentral

TRS controller. All nozzles burned for the prescribed duration and the planned

levels of heat were delivered to each target.

TRS units experienced blast over pressures ranging fror, 3.5 to 11.0 psi.

No damage was sustained by any unit.

1.4.1.6 Post Event Tests and Recovery. No post event testing was performed on
the units. All fuels were purged from the units and they were prepared for transit

to KAFB. The first three units were moved to the KAFB TRS site on 24 July 1985.
The last three units arrived at KAFB on 7 August 1985.

1.4.2 Thermal Precursor Simulation.

The thermal precursor simulated the effects of a thermal ground layer on
the blast wave propagation. The thermal flash from a nuclear device heats the
ground and the surface air near the detonation. The blast wave travels through the

heated surface air faster and creates a precursor of the shock wave near the sur-
face. The thermal precursor simulated this environment by providing a two foot high

layer of helium gas at the time of detonation. Since pressure waves advance faster

in helium than in air, the shockwave moved faster in the helium environment and pro-

duced a simulated precursor. The helium was contained beneath eight mylar bags.
The bags covered a total area approxiamtely 400 feet wide by 950 feet long as shown

in Figure 1.14. The first bag began 400 feet from ground zero. The bags were

positioned two feet above the specially-prepared dusty surface. The sides of the
bags were buried in the ground to prevent excessive helium loss.
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Figure 1.14. Helium envelope for dusty precursed radial MINOR SCALE.
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ýounf

were

----- easuy Forty sound velocity probes which contained high voltage spark gaps and

1 ovW microphone sources were installed on the precursed radial. The spark gaps were part

Eac of a system for measurement of helium concentration in the helium bag. Plastic

-thro covers were placed over each spark gap probe during calibration, as a personnel

itic protection system. Each cover was marked "Danger High Voltage" and "Do Not Remove".

-- t ar Twenty-three experiments were designed to measure the properties of the

precursor. In addition, eight hardened mobile launcher (HML) models were subjected

F to this environment and their responses were recorded.
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SECTION 2 
auring April

S~Figure 2.1

TEST REQUIREMENTS, PLANNING, AND ORGANIZATION

2.1 TEST REQUIREMENTS.
The purpose of DNA sponsored HE simulation tests is to provide a testbed

for a simulated nuclear airblast ground shock and thermal radiation affects. The
airblast and thermal pulse environments are used to evaluate target response of P1
military and civilian structures, equipment, and systems, investigate (study) phe- Re
nomenologies, validate predictive techniques and expand experimental data bases. Pr

Recent HE test programs include:
a. PRE-DICE THROW-shaped charge development program at WSMR in 1974-5, P1

b. DICE THROW-600 ton ANFO surface stacked charge at WSMR in 1976, Al

c. MISER'S BLUFF, Phase I-multiburst charge development program at WSMR F

in 1977. S

d. MISER'S BLUFF, Phase 11-120 ton ANFO stack-charge, and six 120 ton I

ANFO stacked charges multiburst tests at Planet Ranch, AZ in 1978, S

e. MILL RACE 600 ton ANFO surface stacked charge at WSMR in 1981, E

f. PRE-DIRECT COURSE height-of-burst concept development program using 1

24 tons of ANFO at WSMR in 1982, and
g. DIRECT COURSE-609 tons of ANFO, 166 foot height-of-burst shot at

WSMR October 26, 1983.
The current MISTY CASTLE test series continued with the third test in

the series, MINOR SCALE detonated 27 June, 1985 at WSMR. MINOR SCALE was an 8 kt

(scaled) nuclear airblast equivalent test with a hemispherically shaped charge.

2.2 TEST PLANNING.
2.2.1 General.

In December 1983 Headquarters DNA sent letters requesting experiment
proposals to the appropriate US and foreign government agencies. A DNA proposal
review panel selected the participants for the test in April 1984. Technical sup- Requirei
port plans were submitted from April-July 1984. The first project officer's meeting submitte

(POM) was held in July 1984, the second in September 1984, and the third in November WSMR. W
1984. Numerous additional project officers meetings were held at the permanent high support
explosive test site (PHETS) on the White Sands Missile Range (WSMR), New Mexico,
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during April, May and June 1985. Table 2.1 shows the major MINOR SCALE milestones.

Figure 2.1 shows the MINOR SCALE master schedule.

Table 2.1. MINOR SCALE milestones.

3 testbed

cts. The Activity

Donse of Planning meeting 29-30 November 1983

Udy) phe- Request for experiment proposals 12 December 1983

ases. Proposals review meeting --

foreign countries 16 April 1984

1974-5, Proposal review meeting 24-26 April 1984

[176, Approval letter to experimenters 10 May 1984

at WSMR First Project Officers Meeting (POM) 23-27 July 1984

Start of test bed construction September 1984

120 ton Initial cost estimates provided 30 August 1984

1978, Second POM 24-28 September 1984

1, Experiment construction began Fall of 1984

'm using Third POM 29 November -
5 December 1984

Start erection of charge container 11 March 1984shot at

Completion of cable installation 10 May 1985

'st in MFP + 1 12 June 1985

a8 kt Start ANFO loading 14 June 1985

MFP+ 2 18 June 1985

Dress rehearsal 22 June 1985

MINOR SCALE executed 27 June 1985

Priment

roposal To obtain approval for use of WSMR for MINOR SCALE a new Operational

;I sup- Requirements document (OR) 96315, in the MISTY CASTLE test series was prepared and

",tlng submitted to WSMR. The OR described detailed support requirements requested from
v-mber WSMR. WSMR approved the proposed site for MINOR SCALE and provided for use of WSMR

t high support facilities for FCDNA. Seven Operations Directives (00) were issued. The

loxico,
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following Operational Directives are contained in Appendix B: (1) 96315A, 4800 Ton

ANFO Event; (2) 96315B, Laser Test; (3) 96315C, ANFO Mix and Loading; (4) 96315D,

Ground Check; (5) 96315E, Project Checks; (6) 96316A, Aircraft Flights; and, (7)

96316B, 052 Aircraft. Each OD defines the support WSMR directorates were to provide

to the MINOR SCALE effort. WSMR test coordination for MINOR SCALE was provided by

the National Range Programs Directorate (NR-PD). Two operational requirements (OR)

one for the MINOR SCALE Event and one for Aircraft Support were issued. They are in

Appendix B.

Following the assignment of a MINOR SCALE Test Group Staff (TGS), the

staff proceeded to select agencies to provide technical support in the following

areas:

Airblast and Thermal Measurements.

The Ballistic Research Laboratory (BRL) was selected to provide the

free-field airblast measurements on the test site from 4000 psi to 1/4 psi. They

measured the time of arrival, the amplitude and waveforms of the airblast overpres-

sure. BRL also recorded the free field thermal environment produced by TRS units.

Ground Motion Measurements.

The U.S. Army Waterways Experiment Station (WES) obtained the free field

airblast induced ground motion data and documented the ground shock phenomena.

Charge Container.
The University of New Mexico Engineering Research Institite (NMERI)

provided the design of the container system and supervised the construct. of the

charge container.

Quality Control of the ANFO Filling Operation, Booster Placement and
Pre-arming of the Charge.

The Naval Surface Weapons Center (NSWC), Dahlgren, Virgina monitored the
ANFO fuel oil content, particle size distribution and the net charge weight. In

addition they supplied and installed the booster system, and were responsible for

pre-arming the charge.

Arming and Firing.

Sandia National Laboratories, Albuquerque (SNLA), Division 7132, pro-
vided the charge arming and firing support. Firing cables, X-unit, and the timing

and firing interface equipment were provided and exercised during each dry run.
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Engin

Far Field Airblast Damage Predictions and Barograph Measurements. Tech.

SNLA, Division 7111, provided predictions of airblast propagation and support, testbed

synoptic patterns based on meteorological conditions. This was to help avoid some experimenter

offsite damage effects, to measure small pressure amplitudes in selected, repre- Loi
sentative locations verifying predictions, and to provide factual data for any Logi!

damage claim adjustments. system, the FCDN

Meteorology Support. and White Sands I

This combined effort by SNLA, Division 7111 and the WSMR Meteorological tic requirements

Team of the Atmospheric Science Laboratory provided wind direction and velocity, air Tech

temperature, and humidity as a function of altitude through rawinsonde balloon TRI,

launches. This information in predicting far field airblast damage and was essen- Document, the c,

tial in making the "go" decision for test execution. An SNLA tethersonde recording ble and organize

system was used to record barometric conditions from ground surface to 1500 feet. 2.2.2 Proj

Documentary Photography. Proj

The WSMR contractor, Dynalectron Corporation, provided documentary of planning and
photographic support to participating agencies and FCDNA. Over still photo- mation between

graphs (black and white, color and slides) were taken to document progress and test agency personne

results. Motion picture documentary film (4,600 feet) was taken of the testbed fielding cowmenM

activities and experiment installation for the primary purpose of producing a docu- menter requirem

mentary movie. POM a review o1

Technical Photography. third POM, appr

The majority of technical photography coverage of blast effects on cost estimates
testbed experiments was provided by WSMR (STEWS-NR-DO). The Denver Research Insti- POM

tute (DRI) and Norway also provided technical photographic coverage. date and were I

Diagnostics. test. The purr

Optical diagnostic coverage of the detonation, shockwave and cloud was plan test actiN
provided by WSMR (STEWS-NR-DO). Diagnostics of the ANFO detonation was done by AFWL

(NTEO) and DRI. 0

Anthropormorphic Mannikins.

The Life Sciences Division of Los Alamos National Laboratory fielded and

conducted damage assessment on mannikins for those experimenters evaluating blast
hazards on humans.
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Engineering Support.

Tech. Reps., Inc., (TRI), Albuquerque, NM, provided engineering field
d support, testbed layout drawings, design of TRS pits, and construction drawings for

some experimenters.
'e- Logistic Support.

S
= iY Logistic support was provided from several sources. The FCDNA supply

system, the FCDNA Acquisition Office (FCA), local purchase agreements in Socorro,

and White Sands Missile Range (WSMR) were used to provide the broad range of logis-
-I tic requirements for the test.

r Technical Reports.

M n TRI, Albuquerque, NM, prepared the camera-ready copies for the Program

-c Document, the changes thereto, and the Test Execution Report. TRI will also assem-

Ofn ble and organize the camera-ready copies from the MINOR SCALE Results Symposium.

2.2.2 Project Officer Meetings.

Project Officer Meetings (POMs) are held periodically during the course
ry of planning and executing a high explosive test to facilitate the exchange of infor-

Th 0- mation between experiment project officers, and the Test Group Staff and support
-St agency personnel. Three POMs were held (July, September, and November 1984) before

dd fielding commenced to accomplish all planning and design. At the first POM experi-

mI menter requirements and the scope of experiments were established. At the second
POM a review of all support design and test bed layout was conducted; and at the

- third POM, approval of all design plans were supposed to be obtained. Reimbursable

cost estimates were prepared following the second and third POMs.
"A POMs at the test site commenced three months before the original test

date and were held two weeks apart initially with increased in frequency up to the
test. The purpose of these POMs was to exchange test preparation information and to

Ltr plan test activities. Specifically, topics discussed included:
. Construction schedule

f f M FPs

e Staff and experimenter status reports
ent 

9 Countdowns
• Re-entry planov(

tini * Recovery plan

* Administrative matters
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2.2.3 Security.

Security concerns were significantly greater in MINOR SCALE than on

DIRECT COURSE or MILL RACE. Approximately 25 percent (over 50) of the experiments
were classified either pre and/or post event. This required significant operational •

security (OPSEC) planning prior to fielding, and positive security controls on the

test site before and after the event. The FCDNA CI detachment provided assistance "4 .

during the entire OPSEC effort by providing planning guidance to concerned experi-

menters. In addition to OPSEC planning, there was positive control of the test

site, or portions thereof, for personnel safety and during dry runs and event day.

Security plans were published in the MINOR SCALE.

2.2.4 Environmental Assessment and Archeological Survey. 7
Although there is a WSMR Environmental Impact Assessment for National

Range Operations, the assessment does not cover large HE tests. DNA therefore w a

contracted with Kaman-TEMPO, to have an Environmental Assessment (EA) prepared for

the previous large HE test, MILL RACE, which was detonated 16 September 1981. Fi

Another EA was prepared for MINOR SCALE and published 4 September 198' by Kaman

Tempo. A "Finding of No Significant Impact" Statement is contained in Appendix ".

In preparing the MINOR SCALE EA, special consideration had to be given 2.2.6 SA.ety-
to the impact of the MINOR SCALE and follow-on tests on McDonald Ranch (Figure 2.2) The I

and any archaeological sites in the test operating areas. mate responsibility

To determine that no archaeological sites would be damaged by test FCDNA conducted test"

activities, WSMR contracted to have an archaeological survey conducted of the area Director

within a radius of 12,000 feet (3,658 meters) froie GZ for MILL RACE. No significant Directorate Safety S
archaeological sites were found within the test area. The PRE-DIRECT COURSE test safety issues withi
site did not have to be re-surveyed because it was totally within the original MILL Eac'
RACE surveyed area. Because the DIRECT COURSE GZ was 1000 feet east of MILL RACE, 1.
the original archeological survey area had to be expanded. WSMR contracted with 2.

Eastern New Mexico University (ENMU), Portales to survey the area. The report other

identified no archeological sites within the DIRECT COURSE area of activity. The 3.

MINOR SCALE EA also showed the archeological sites in the test area. 4.

2.2.5 Public Affairs Plan.

A Public Affairs Plan (Appendix D) describes policies, objectives, and r e
responsibilities, and provided guidance for the conduct of public activities in

connection with the MINOR SCALE test. An Information Brochure (Appendix E) was
prepared for distribution immediately before the event.
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ix C.

given 2.2.6 Safety.

' 2.2) A. Responsibilities.

The Director, Test Directorate, Field Command, DNA (FCT) has ulti-

test mate responsibility for the safety of all operations, personnel, and equipment on

area FCDNA conducted tests. The Safety Program was the responsibility of the MINOR SCALE

"l'ant Test Group Director (TGD). The Test Directorate Safety Engineer implemented Test

test Directorate Safety Programs and was responsibile for coordination of all MINOR SCALE

NILL safety issues with the Chief, Safety Office, WXMR, for the TGD.

ACE, Each agency was responsible for:

vith 1. The safe conduct of its operations at WSMR.

P•ort 2. Coordination of hazardous activities with the TGD to prevent

The jeopardizing other experimenters and their equipment.

3. Reporting all accidents to the TGD,

4. Knowledge of, and compliance with, the DIRECT COURSE safety

nd requirements.

in 5. Preparation of Safety Standard Operating Procedures.
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B. Hazardous Materials and Operations
The MINOR SCALE test operation had a variety of materials and opera-

tions that were potentially hazardous. The generated hazards were minimized by
cooperation between agencies, by making all personnel aware of them, and by use of
good judgment In working with hazardous items and operations. In addition, there
were natural hazards which exist because of the locale and environment. Some of the
more serious potential hazards that were dealt with at the MINOR SCALE tesLbed are *, S

listed below:
I. Natural Hazards.

A summary of hazards which might be encountered at WSMR was
provided to all personnel assigned to, or visiting, the MINOR SCALE testbed.

2. Construction Hazards.
p-z

During site preparation and construction of the many structures, hazards
were minimized by proper use of personnel protective equipment and instruction in
safe operation and use of equipment. F-3

a. All applicable OSHA regulations were complied with and enforced
during site work.

b. The use of hard hats, safety glasses and proper safety shoes
were required at the work site.

c. Work areas were surveyed and fire extinguishers placed to assure
protection against fire hazards.

d. First aid equipment was available and easily accessible at the F

site.

3. Electrical Storms.
Electrical storms are quite common in the WSMR area. To protect F-

against personnel injury and equipment damage potential gradient meters were sup-
plied for use in determination of the approach of electrical storms. Explosive
handling and LOX transfer operations were terminated whenever an electrical storm
came within 5 miles of the hazardous operation.

4. MINOR SCALE Testbed Hazards.

This event involved hazards which were unique to HE simulation
testing. Table 2.2 displays the hazardous operations which were Identified for this
event. Specific Safety Standing Operating Procedures for each operation were pre-
pared by the respective experimenters and the TGSO and were approved by the WSMR
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Table 2.2. MINOR SCALE hazardous operations.
tab and Opera..

ninmfzed by
by use of

iOn, there

lme of the
stbed are WA Nasrd

ms (so. Type Cl.s.r
NO. NO. Description of Operation Hazard Hazard Pr• p ost cats tAgncy

lotion of 090
F-1 Assimbly of fiberglass Mechanized equip- C Z 3 Major constrection Nolded

4SRWscharge contailser at; arial lifts; operation; p~ersonele fiberglass
ably of fibe low* panl sectiofs hesard from falling

2 n[erweigh 240 pounds objectjIef1tilg at
heights; ,meuveralng
with heavy loads

S hzrs I F-2 AMF mixing plant Ammium nitrate I.C 3 4 Standard APPO handling;h sOpration i th dwas heavy trot traffic; Contractorailinigin Plait oi an$ ito mae suprs 31vtos

Sation ction oil n site to aen , levetors.

F-3 Main booster emplac- 310 lb. octtl booster. The octal beaster and HSW109ERI
• a main chrg 4 FCD |lins, 48 FCOC lines will be

ant 6 main O, fiberglasarge
nostru•t Ion containr. the JPFQ

loa ypeuaeitic
shoes bulk trucks

F-4 Pop-arming, Arming. 01-4 S310-boaterS 11t 2 3 As pion of firing S"LUMC
aid detonation and detonators coutdimm detonators

.m vapinq. A" ISSUre coeted to AV installed. A&F system
mew datonati system hooekd a W &and e~ ;

postshet-aafe system.
rt the

F-5 30 lium so1unwd velocity v"it sprk ge C.9 2 3 liaie malp dring SAIC
prooe gage; helium high gP testing; ae

ilolwe t"'~pressure gias systemn prerersed bell am beg

jtect imatmi

F4 3707 Laser field operations 100 Joule-puled A 2 3 lnerd mal, sring DIU
mvp- laser calibration tests;

Loser field special proc re
S i ve in effect
torm

inn
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'p-
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Table 2.2. MINOR SCALE hazardous operations. safety Office.

(Continued) 
at the site of e

testbed. Figurf

fying access rei

a Hazard 4te ft
Arf O, Type Cl 43is permitdni
No. No. Description Of Operatit Hazard 'Hazard Pro Post Commts Agency

_ was authorized

F-7 7?00 Blast gauge SU0601 10 blest gaUS with N 2 2 Sources stored until I 0 •SR Safety an
7101 100 MCI Soure Instal led on testbed;
8709 POStShOt. ensur secified" in 1

Integrity. remose Andship to DNS MINOR SCALE S4

F-6 8102 Pyrotechnic ejecta 10 artificial eOjects U, 3 3 Owling balls Placed 01l1 Field Command,
bowling balls each 50-100' from GZ. fired
with 2 lb pyrotechnic at zero tim; recovered
md electric match Safety Plan is

2.2.7 Ai
4-9 8704 Streak X-ray Kees 30 kv X-rey R.E 2 3 Calibration test$. TIb

tuie; internal high special procedures Se
Voltage In effect

S..... . rized below:
F-10 6704 Autfmttc dust tube 54 ge datashlet. X. 3 3 Gauges placed In 0RI

catcher 14 Omni-CPs precuaed Dha area

F-I1 6711 Soil dierecterizatlon Troxler surface t 3 3 Gauge used pro- and WES surelents uti
a•istu-d•tty postshot: not on

guewith Venue •taled during event and recovery

snd neutron source of Stallion

F-1Z 672 Iolorepi 12 a • l eub ny 1,, 3 3 Lasers internal to TO Mockingbird 1
laser/3 0v "allms gauge. wholly contained
arsenlde laser a paSs th'O"

F-13 1220/ "Gromed shelter Sulfur hexaflourib G 3 3 Used for pre- and WES minutes the
12 1 postshot test only;

not on testbed during shot

F-14 TIS Gaseomus oxygen ind G.F.E 2 2 Servicing of 6 system, and recover-
hydrogum. liquid -arv tests. postshot
oRYge sefif of system SAIC/SEPU pattern arm

27,000 ft A-

recovery PE

tern arounl

ft AGL.

the GZ are

tudes.
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icabl e
)perati Safety Office. Applicable portions of the approved SOP's were posted conspicuously

e 2.3 P at the site of each operation.

locate Table 2.3 presents a summary of hazardous materials included in the

:tiofS. testbed. Figure 2.3 located hazardous experiments within the testbed layout, speci-

tshot re fying access restrictions.
posts Postshot reentry into the test bed by experimenter personnel was not

t~he TG' permitted until the postshot safety teams had completed their surveys and reentry

vironme was authorized by the TGO. The postshot safety assessment teams included DNA and

ng and WSMR Safety and Environmental Health personnel. Postshot reentry procedures were

w Plan specified in writing and distributed to the appropriate personnel. The complete

=ense Nu MINOR SCALE Safety Plan dated February 1985 is on file at the Test Directorate,

ated in Field Command, Defense Nuclear Agency, Kirtland AFB, New Mexico 87115. The basic

aft oper Safety Plan is located in Appendix F.

!5 orga" 2.2.7 Aircraft Operations.

Several organizations participated in the event with aircraft as summa-
part- rized below:

Ong a B a. Particle Measuring Systems Inc. conducted cloud sampling mea-

at SOcO surements utilizing a Beech Barron from T+4 minutes'thorugh T+90 minutes. Launch

e Cente and recovery was at Socorro airport. The aircraft entered the range in the vicinity
Follow of Stallion Range Center at 5000 ft AGL and proceeded to a holding orbit south of

the dus Mockingbird Gap. Following the detonation it passed over GZ at 1000 ft AGL and made

-raft exi a pass through the dust cloud climbing to 15,000 ft AGL. At approximately T+90

b. Aer minutes the aircraft exited the range in the vicinity of Stallion Range Center.

,ints we b. Aerial photography was taken from two RF-4B aircraft. Launch

GZ from and recovery points were Holloman AFB. The RF-4B aircraft were vectored to their

pattern around GZ from a holding orbit in the range extension at T+2 minutes and

c. Ra 27,OOiU ft AGL.

s were K c. Radar imagery was taken from two RF-4B aircraft. Launch and

from a recovery points were Holloman AFB. The RF-48 aircraft were vectored to their pat-

tern around GZ from a holding orbit in the range extension at T+2 minutes and 27,000

d. Th ft AGL.

tter det d. The U-2 and SR-71 aircraft obtained airborne radar imagery of

the GZ area after detonation. The flight path was over WSMR airspace at high alti-

tudes.
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Table 2.3. Hazardous materials summtary.
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e. An F-14 aircraft obtained a post event damage assessment of the

GZ area through photo/thermal imagery. Launch and recovery were at Kirtland AFB,
NM. The aircraft entered the range in the vicinity of Stallion Range Center at 1500

ft AGL at approximately T+20 minutes. It conducted a figure 8 pass over GZ and
exited the range in the vicinity of Stallion Range Center. Time on station was

approximately thirty minutes.
f. There were no classified items associated with these flight 2.4.2

operations.
g. An on-site aircraft coordination meeting was held on 12 March

and the final flight operations meeting was held 4 June 1985.

2.3 GROUND ZERO (GZ) SELECTION.

The decision to use the DIRECT COURSE GZ for MINOR SCALE was arrived at
by weighing the technical requirements for the event against the cost savings gained
from the reuse of the three DIRECT COURSE instrumentation radials and instrumenta-

tion parks. The technical considerations were satisfied in September 1984 when a
determination was made that diagnostic ground motion measurements were not going to
be an major objective of the MINOR SCALE event. If ground motion measurements had
been determined to be a major objective, the MINOR SCALE GZ would had to have been
located at an undisturbed site, resulting in additional testbed construction costs.

2.4 TEST GROUP STAFF ORGANIZATION.

The organization of the DIRECT COURSE test group staff (TGS) is shown in
Figure 2.4. Test Group Staff duties were as follows:

2.4.1 Test Group Director.

a. Responsible for formulation of the DIRECT COURSE test program:
(1) Planning of the test to include objectives, financing, manage-

ment, scheduling, and defining all aspects of the test program.
(2) Assist the Technical Director in preparing the scientific

experiment plan and testbed layout.

(3) Supervise the preparation of operational plans for the field-
ing, execution and recovery phases of the test program.

b. Responsible for fielding, execution and recovery of the DIRECT

COURSE Program:
(1) Direct the fielding aspects of the program onsite to include

scheduling, construction, photography and recording systems.

38



(2)

(2) Formulate and direct the safety and security plans for the test

series and appoint Safety and Security Officers.
(3) Plan, control, and report the expenditure of funds.
(4) Establish requirements for and direct logistic support.

(5) Coordinate details for the HE and TRS sources with the agencies

responsible for these technical functions.
(6) Prepares the Test Execution Report.

Re s
2.4.2 Technical Director.

(i
a. Responsible for formulation of the DIRECT COURSE technical program:

(1) In coordination with experimenter agencies and the Test Group

Director (TGD), modify as necessary the technical experiments

using current best practices in order to obtain the quality of

data required to achieve the objectives of Deputy Director

Science and Technology (DDST) approved goals.

(2) Prepare a detailed technical plan to accomplish the scientific

program and assist the TGD in preparing a schedule to assure

timely execution of the test.

F r .. l .S .fiel,, ng og ton.~.1 reJ. [lt•-e Wl k

14J ,| . tle4

IN ~ ~tllo I. I.I OWW-l !

cot . .1. V Cp . M11"'"

Figure 2.4. MINOR SCALE fielding organization.
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(3) Prepare the Program Document. 
d. Coordui

during
(4) Evaluate the effect of safety restrictions on the achievement

of the scientific objective(s). 2.4.4 Test Group

b. Responsible for fielding and execution of the DIRECT COURSE techni- a. P
and pr

cal program: b. Assist
(11 Serve as an advisor on the TGS and support the TGD during Ason

fielding. 
ments

(2) Supervise and coordinate the technical activities of the test

and advise the TGD concerning management of the technical c. Perfoi

activities of the experiments in the field. with

(3) Monitor the state-of-readiness of the technical experiments, reeDY

monitor installation of experiments and make recommendations d. Coord

for adjusting the schedule as necessary. 2.4.5 InstruMen!

(4) Coordinate impact on technical activities concerning funds, a. Perfc

schedules, test support, field operations, and relationships manaq

with other agencies with the TGD and other staff members. b. Coore

Coordinate with the DOST and cognizant HQ DNA Project Officers. the i
tncl

(5) Formulate changes in the technical plan as necessary to achieve

the scientific objectives and approve minor adjustments in the ment

scope of the technical experiments. Coordinate major changes ttom

or adjustments of funding levels with the TGD and the cognizant layl

HQ DNA Project Officers prior to submittal to DDST for 2.4.6 program

approval, 
a. Deve

(6) Monitor the construction and instrumentation of all experi- b. Prel

ments, ensuring that all experimenters modifications conform to c. Pro
has

current best practice. 
and

(7) Review the Symposium and Project Officers' Reports.

2.4.3 Program Directors. 2.4.7 safety

a. Assist the TGD as required in planning and executing the DIRECT a. S et

COURSE test program in areas of assigned responsibilities. b. Ore
dum

b. Assist in developing the testbed designs and determining construc- o
tion requirements.

c. Develop operational, engineering, technical, and administrative
plans, as directed.
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d. Coordinate and monitor the activities of experimenters/agencies

,ment during the planning, fielding, executing, and recovery of the test.

2.4.4 Test Group Engineer (TGE).
chni- a. Provide engineering support in the planning, fielding, executing,

and preparation of the testbed.
Jring b. Assist in the test site and testbed design to include instrumenta-

tion and administration parks, and determine construction require-

*est ments and schedules for all aspects of the test.

'cal c. Perform engineering design and construction management associated

with preparing test site, experiment installation, and site

nts, recovery.

.ons d. Coordinate the construction support effort associated with the test.

2.4.5 Instrumentation Engineer (IE).

ds, a. Perform instrumentation and cable planning, and instrumentation park

ips management for the DIRECT COURSE test program.

rs. b. Coordinate requirements and oversee instrumentation support during

rs. the planning, fielding, and execution phases of the test. This will

yve include determining experimenter requirements, configuring instru-

mentation vans, designing cable layouts, performing cable coordina-

tion functions, providing for instrumentation maintenance, and
nt laying out the instrumentation parks.

or 2.4.6 Program Analyst (PA).

a. Develop and maintain the event test schedules.

b. Prepare progress status reports as required.
c. Provide financial management for the event, including preparation of

basic testbed and reimbursable cost estimates, maintenance of budget

and financial plans, and cost accounting.

2.4.7 Safety Officer (SO).

a. Develop and coordinate preparation of event safety plans.

b. Overall coordination of approval and enforcement of safety proce-

dures for the Test Group Director and the Director of the Field

Command Test Directorate.
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2.4.8 Administrative NCOIC.

a. Perform all administrative duties required to support the event.

b. Perform as a Project Net Operator in Test Control during dry runs 3.1 EXPLOSIVES.

and event countdown. 
311 Introductio,

c. Act as the Test Group Staff Vehicle Control Officer and assist in The Naval

staff billeting. command, Defense Nuclea

(1) Monito

(2) Monitc

(3) Procuy

cords,

(4) Empla,

(5) Provi

Sandia National Labora
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SECTION 3

TECHNICAL 'UPPURT

runs 3.1 EXPLOSIVES.
-ace

ncst 3.1.1 Introduction.

The Naval Surface Weapons Center (NSWC) was requested by the Field

a rl Command, Defense Nuclear Agency, to provide the following services:

me r(1) Monitor ANFO fuel oil content and particle size distribution,

(2) Monitor charge weight,

:)ost (3) Procure the main booster assembly and flexible, confined detonating

iec h cords,
e (4) Emp'ace booster and Fre-arm charge, and

(5) Provide technical adv~se on explosive operations.

s del Sandia National Laboratories Albuquerque tSNLA) was requested to provide the charge

1 ir arming and firing support. The ANFO was supplied by Alaska Explosives Limited,

d t Anchorage, Alaska, and was delivered to the rail head in San Antonito, NM where it

was unloaded (Figure 3.1) into 25-ton capacity bulk carrier trucks. The ammonium

to nitrate was then delivered to the mixing plant (Figure 3.2) at WSMR. Fuel oil was
ich delivered to the mixing plant and discharged into the auger carrying the ammonium I

nitrate from the hopper to the elevator. The ANFO was gravity loaded from the

,ate elevator to the trucks which then transported the ANFO to the charge container at GZ

lect (Figure 3.3).

for 3.1.2 Ammonium Nitrate and Fuel Oil (ANFO).

she., ANFO was select&-d as the explosive because it is readily available,

oug inexpensive, and can be formed Into the desired shape. The comparatility of ANFO

y f and TNT had been established during the PRE-DICE THROW test. The ANFC was procured

*DIR by a competitive bid through a Government contract. The MINOR SCALE ANFO specifica-

ri bt 'tions, modified slightly from the PRE-DICE THROW, DICE THROW, and MISERS BLUFF

ity tests, were used on PRE-DIRECT COURSE, DIRECT COURSE and MINOR SCALE and included a

ide simpler sieve size distribution and an increase in the allowable ammonium nitrate

bulk density. The density increase was allowed in that the industry has gone to a
single (industrial) grade of prill instead of the explosive and industrial grades

available in the past.
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Figure 3.2. ANFO being emptied from hopper into truck at ANFO plant. day period.
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Figure 3.3. ANFO being pumped into hemisphere during filling operation.

3.1.3 ANFO Mixing Plant.
In May 1985 an ANFO mixing plant was installed in accordance with the

drawings shown in Appendix G. The plant was installed at WSMR, approximately 2,000

meters east of the Administrative Park on Route 20, to the north of the road. The

plant is capable of providing a mixed ANFO charge at a rate of 50 to 70 tons an hour

over an 80 hour period.

3.1.4 Quality Control.

Table 3.1 presents the load and truck number, time in and out, the ANFO

plant, ANFO and Fuel Oil weight, and measured oil content for the MINOR SCALE event.

As part of the production quality control, the ANFO was obtained and

analyzed one sample from every 10,000 pounds of material supplied. The data indi-

cated an average fuel oil content of 5.6 ± 0.4% at the ANFO plant and 5.2% from the

charge. The Fuel Oil content by loads it shown in Figure 3.4.

3.1.5 Charge Weight and Density.

186 truck loads of ANFO, totaling 4,744.13 tons, was loaded over a ten
day period. The daily production is shown in Table 3.2. The U.S. Standard Sieve
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Table 3. 1. MINOR SCALE ANFO plant output.
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Figure 3.4. Fuel oil content by load number.

Table 3.2. Daily ANFO production.
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IT4 0.50 139.49 30.97

7TOTAL 100.13 47N6.13 47.38
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number versus the percentage retained on the Sieve are shown in Figure 3.5 for the
MINOR SCALE plant, the MINOR SCALE charge and for comparison the MINI SCALE 2
charge.

3.2 PRECURSED RADIAL.

The thermal precursor was designed to simulate the effects of a heated
ground layer on the blast wave propagation. The thermal flash from a nuclear device
heats the ground and the surface air near the detonation. The blast wave travels

through the heated surface air faster and creates a precursor on the shock wave near
the surface. The thermal precursor was to simulate this environment by providing a
thin surface layer of helium gas at the time of detonation. Since pressure waves
advance faster in helium than in air, the shockwave will move faster in the helium
environment and produce a simulated precursor. The helium was contained beneath
eight mylar sheets. The sheets will cover a total area of 400 feet wide by 900 feet
long. The front sheet will begin 400 feet from ground zero. The sheets were posi-
tioned two feet above the specially-prepared dusty surface. The sides of the sheets
were buried in the ground to prevent excessive helium loss. The site plan for the

bag layout is shown in Figure 3.6. A sketch of the bag deployment concept is shown
in Figure 3.7. Further details of the bags are given in Appendix H.

3.3 INSTRUMENTATION.

3.3.1 Cable Systems and Plan.
The multipurpose cable system used on MINOR SCALE (1) connected record-

ers to sensors at experiment stations to record data, (2) provided electrical power
to the instrumentation parks, and (3) transmitted timing signals. The cable system
was designed to minimize crossed cables, to minimize the amount of cable used
(shortest runs possible), and to minimize the number of connection points reducing
unwanted noise. To accomplish these objectives, multiple pair, unspliced trunk

cables were laid parallel to each other adjacent to each of the primary airblast
gaugel ines.

Trunk cables were terminated at junction boxes loe.ated in close proxim-
ity to designated experiments. Single twisted pair or four conductor cable fanned
out from the junction box directly to the sensor. Power cables ran directly to each
instrumentation park from sub-stations. Instrumentation power was conditioned
through motor-generator sets.
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Figure 3.8 through 3.10 show the cable layout on the MINOR SCALE test-

bed. The total amount of cable used on MINOR SCALE including cable for telephones

was 6,703,200 feet.

3.3.2 Data Recording Systems and Facilities.

A combination of analog and digital instrumentation was used on MINOR

SCALE. The digital instrumentation was located in buried ground-shock isolated

bunkers at relatively close distances from GZ. The bunkers were not manned at event

time and the instrumentation was remotely controlled.

The analog instrumentation was located in instrumentation trailers in

the four instrumentation parks. The expected overpressures at the instrumentation

parks required that the trailers also not be manned at event time. A monitoring

system was used to determine if the analog tape recorders began running at the

required times. The instrumentation trailers were placed in semi-buried shelters

and the instrumentation trailer shelters were constructed based on designs from the

U.S. Army Civil Engineering Research Laboratory (CERL).

3.4 DIAGNOSTICS.

The diagnostic measurements used to record the environment produced by

the MINOR SCALE are described in the MINOR SCALE Program Document and the results

are recorded in the MINOR SCALE Symposium Proceedings. A brief summary of the

diagnostics fielded is as follows:

1. Charge Breakout - WSMR fielded medium-speed cameras along the north,

west and south radials.

2. Shockwave Optics - WSMR fielded cameras along the north, west and
south radials.

3. Aerial Optics - The USMC provided two RF-4C aircraft.

4. Free-field Airblast - BRL fielded gages along all four radials.

5. Free-field Ground Motion - WES fielded gages along the north radial.

6. Octzr'atif- Velocity - (a) AFWL fielded measurements along multiple

radials within the charge. (b) DRI fielded fiber optic cable mea-

surements along multiple radials within the charge.

7. TRS Calorimetry - BRL provided measurements of the heat environment

produced by the TRSs.

8. Weather Support - SNLA and ASL provided support in the areas of

weather prediction and documentation of weather conditions at event

time.
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SECTION 4
EXPERIMENTS

MINOR SCALE had 178 experiments with 2,213 channels of recorded Inforrma-

tion. The experiments are listed in Table 4.1 in the order of the assigned DNA
experiment number. An explanation of the column headings follows:

DNA # - DNA Experiment Number

Agen - Agency sponsoring and/or funding experiment

Experiment Title - Abbreviated title of experiment

PSI - Requested PSI level

TRS - Thermal Radiation Source exposure indicated by "Yes" or "No"

Icam - Number of internal cameras. A 'V' proceeding camera indicates a

DRI fielded camera, a 'T' is an experimenter fielded camera, and 'A'

is an aerial camera. An * indicates film is classified.

Ecam - Same as "I cam" except it is an external camera

Chan - No. of channels needed

Amp - No. of amplifiers needed

Gage - Passive or active gage

Bunker - Self recording

Dum - Anthropormorphic Manniken

TSP Date - Date of latest revision to TSP

Remarks - Amplifying information

For each experiment the objective, justification, description, pretest
data, simulation test programs and predictions are stated in the MINOR SCALE Program

Document (POR 7156). Experiment results, conclusions and recommendations are given

in the MINOR SCALE Results Symposium Project Officer Report (POR 7158).

For reporting purposes and in an effort to logically group experiments,

three broad categories of experiments are provided: (1) phenomenology, (2) struc-

tures and (3) systems.

5I
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Table 4.1. MINOR SCALE experiment list.
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Table 4.1. M4INOR SCALE experiment list (Continued).
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Table 4.1. MINOR SCALE experiment list (Continued).
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Table 4.1. MINOR SCALE experiment list (Continued).
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Table 4.1. MINOR SCALE experiment list (Continued).
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Table 4.1. MINOR SCALE experiment list (Continued).
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Table 4.1. MINOR SCALE experiment list (Continued).
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Table 4.1. miNOR'SCALE experiment list (Continued).
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Table 4.1. MINOR SCALE experiment list (Cccluded).
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SECTION 5

CONSTRUCTION AND FIELDING ACTIVITIES

TEST[ j.1 TESTBED CONSTRUCTION.
MINOi MINOR SCALE required a major effort to field the 178 technical experi-

in T ments shown in Table 4.1. There were a total of 213 external cameras, and 54 cam-

ithin eras used within various structures. Appendix I gives a list of all the engineering

lat S! drawings that support MINOR SCALE. Seventy-five dummies were fielded for various

- by experiments by the Lovelace Foundation. Two thousand two hundred and thirteen

infc channels of information were recorded from 2,277 gauges using 2,261 amplifiers.

The The basic testbed design was finalized during the summer of 1984 and

ng op earth moving operations began in the fall. Three airblast radials which were con-

or DIf structed for DIRECT COURSE were reused for MINOR SCALE and a fourth radial (azimuth

instri 1420) and instrumentation park were added. Existing raods were improved and several

were a new ones were added. A reinforced concrete cable crossing was constructed on WSMR

saute Highway Route 13. During January 1985, above average rain and snowfall on the

uased testbed cuased delays whici, were made up by working 70 hour weeks in late January

ary. and February. The major testbed construction and improvements were completed in

_1985. February 1985.

Ins Installation of diagnostic airblast gage mounts and ground motion re-

ItatiG: cording stations and construction of the ANFO mixing plant began in March and were

Iin 1i completed in late May. Emplacement of experiment technical camera mounts and pedes-

in in tals began in April and scaffolding for diagnostic shockwave cameras was emplaced in

e time April-May time frame. Optical targets for diagnostic and experimenter cameras were

I in e installed in early time.

Tb The ANFO plant was started in March (see Figure 5.1) and completed in

itie? May. Initial plant start-up problems caused a one week delay of the ANFO delivery

Wh( schedule When ANFO loading began, a temporary system of weighing the trucks was

m 14- used from 14-17 June. A single axle at a time was weighed and five or six readings

uired were required. After installation of an adequate set of scales on 18 June, both

were methods were used for a time to obtain comparison data between the techniques,

1 pro, Table 5.1 provides the comparison between the two methods.

Ti The Thermal Radiation Source (TRS) pit liners were changed from wood

nstru frame construction to steel in January 1985. The first TRS unit was shipped from

67

I
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Figure 5.1. ANFO plant under construction showing large I beams and timbers.

Table 5.1. Scale comparison. a

Truck Old-New
Number Old Scale New Scale __ XIO0_t__

I ....-

p
2 17.16 17.36 -1.15

3 20.61 20.67 -0.29 Rm

4 20.08 20.28 -0.99

5 22.53 22.06 2.13 cm

6 16.38 16.93 -3.25 t
7 15.17 15.23 -0.39 t

8 20.33 20.03 1.50

AVERAGE -0.35%4

Kirtland Air Force Base (KAFB), New Mexico to test site in March. The first 27 hour

TRS countdown was conducted on 15-16 May.

Instrumentation trailer shelters ý.ere started in April and completed in

early May. Three hundred ne,, digitizers were delivered in early May, 200 In late

May, and the last 100 were delivered in early June
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5.2 PRECURSED RADIAL.
The first 5 bags for the precursed radial arrived in early May. The

PRECURSE manufacture of the last bag by Sheldahl was completed in late May and shipped to the
The fir I

-ture of the test site. The last bag arrived the week of 3 June. Placement of the envelope
tiedown nails was started the week of 3 June. The deployment of the bags started at

te.s Te s 8 p.m. on 25 June and completed 0630 shot day 27 June (see Figure 5.2). The pro-
ona w5Juneas scedures for deploying the bags over the precursed radial are shown in Appendix J.

on 25 June a

- for deployi 5.3 CONSTRUCTION OF LARGE SCALE STRUCTURES.
Among the major fielding efforts were the construction of Norway ValhallCONSTRU'C

Among tH II (Figure 5.3), the United Kingdom house (Figures 5.4 and 5.5), the new ANFU plant
Aong.3) t (Figure 5.6), the ANFO container (Figure 5.7), FEMA key worker shelter (Figure 5.8),

m 5.6), th Aý and backfilling the instrumentation bunkers and instrumentation parks (Figure 5.9).
~ 5.6), the

kfilling theIrs 5.4 FIELDING ACTIVITIES.
The Ballistic Research Laboratory (BRL) suffered severe damage to their

FIELDI---gauges as a result of the lightning storm on 28 April (see Figures 5.10 and 5.11).

The Ba ; a total of 61 gauges (39 pressure and 22 calorimeter) were lost. 8RL had sufficient
as a result spares to replace the pressure gauges. Twenty-five calorimeters were obtained from

I of 61 gaugv! the KAFB TRS site and calibrated by BRL. In addition to the gauges, BRL also lost

to replace 13 runs of 20 pair cable on the east radial. All cable and connectors were re-
1kFB TRS site placed. AEWES suffered damage to 10 amplifiers in the east park but no cable damage

is of 20pa' I was found. The 2 TRS weather stations and interconnecting cable were damaged.
1. AEWES surffisald Replacement weather stations from the KAFB TRS Site were quickly installed.
ound. The In early May New Mexico Tech personnel installed the field unit, re-
zement weathe -1 corder and alarm system to monitor electrical storm activity in the vicinity of the

In ea-] I testbed. The alarm system consisted of a flashing red light which was later changed

"r and alarm s>, to a siren. The completed system was in operation the week of 3 June. There was a
ed. The alar, severe electrical storm in the testbed area at 1700 hours 12 June. However, there
siren. The c( were no reports of damage to any gauges.
e electrical
,o reports of -----. 5.5 PRE 0-DAY ACTIVITIES.

',our The schedule of the MINOR SCALE 45 day countdown as of 7 May 1985 is
PRE D- given in Table 5.2. In May the readiness data was changed from 13 June to 25 June

The sL
.,(] in because of the criticality of the following items:

in Table 5. !ate

se of the cri
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Figure 5.2. Mylar bag In crate on dusty radial.
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Figure 5.3. Norway Vaihall II Experiment #7410 under construction with
hemisphere in background.

Figure 5.4. Aerial photograph of the United Kingdom House preshot.
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Figure 5.5. Aerial photograph of the UK house, postshot.
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Figure 5.6. ANFO Plant.
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Figure

Figure 5.7. ANFO fiberglass container.

Figure 5.11
Figure 5.8. Experiment #3040, key worker shelter showing stairwell

construction on the north side.
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Backfi'
Fgure 5.9. Backfilling north Instrumentation Park, 3/4 complete.

7-,

fghtning
ast Instr Figure 5.10. Lightning damage to cables and cable ends on cable run going to

I east Instrumentation Park during lightning storm.
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"Date
Scheduled

D-45
(11 May 1985)

0-41

D-40
0-38
0-31
0-30

0-28

0-28

D-27

Figure 5.11. Damage to cables inside instrumentation trailer at
East Instrumentation Park during lightning storm. 0-27

D-22
a. Construction.
b. Digital instrumentation deliveries. 0-22

c. Weather delays. A severe thunderstorm struck the testbed over the 0-21

weekend of 27-29 April damaging 61 gauges.

d. Range lockouts. Coordination with WSMR-NR showed the following

schedule of events that would impact MINOR SCALE construction or D-20

experiment placement one or two half-days a week. D-20

(1) Navy test, April-May, east-west pattern, lockout, this could 0-18
change to a north-south pattern and result in a lockin for D-18

personnel on the testbed. 0-18

(2) Patriot, April-June, possible lockout. D-15

(3) Sgt York, May, possible lockout. 0-15

The mandatory full power (MPF) dry run scheduled for 11 June was post-

poned to 12 June because of high winds which were a problem to the TRS units. The D-14
MFP was conducted with a zero time of 1110 hours. The countdown was exercised from
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Table 4

Table 5.2. MINOR SCALE 45 day countdown.
Date (Date: 7 May 1985)

mompl i sh:

Date Date
Scheduled Accomplished Event Activity

0-45 Start signal dry runs on request by IE
(11 May 1985) experimenter

D-41 Project Officers Meeting (POM) at TGD/Project
1330 hrs Officers

0-40 TRS collective burn TRS/SAIC

D-38 TRS collective burns TRS/SAIC

D-31 Aerial survey flight PD

0-30 MINOR SCALE test put on WSMR 30 day WSMR
schedule (NR-PD)

0-28 Commence scheduled daily signal dry IE
runs

0-28 Start observation point (OP) TGE
construction

0-27 ProJect Officers Meeting (POM) at TGD/Project
1330 hrs Officers

0-27 Test observer info package distributed PD

D-22 Complete diagnostic camera WSMR
installation

0-22 Verify ANFO plant operational PD

uDe D-21 Project Officers Meeting (POM) at TGD/Project
1330 hrs. Report status of experi- Officers
ments for upcoming mandatory full

ing participation (MFP) No. 1 to TGD.

or 0-20 Countdown meeting with Range Control TGO

D-20 Check status of security for GZ TGSO

uId 0-18 Deliver main booster assembly (MBA) PD

0r 0-18 ANFO loading begins AFWL/NMERI

0-18 GZ security begins PD

D-15 Complete technical camera installation WSMR/DRI

0-15 Project Officers Meeting at 1300 hrs TGD/TD/IE
(MFP procedures review) Project

Officers

D-14 Conduct MFP No. 1 at 1000 hrs. (TRS TGD
hot test, aircraft participation,
pull film in all cameras)
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Table 5.2. MINOR SCALE 45 day countdown (continued).

Date Date Date
Scheduled Accomplished Event Activity Scheduli

D-13 MFP classified film review PT D-3

D-12 Project Officers Meeting (MFP debrief) TO/Project
at 1330 hrs Officers D-3

0-11 Review technical film coverage with TD/WSMR/
experimenters Expermntr. D-3

D-8 Conduct MPF No. 2 at 1000 hrs (if TGO
required). (TRS hot test, pull film D-2
as required). D-2

D-7 Project Officers Meeting at 1330 hrs. TD/Project
(WFP debrief, report readiness for Officers D-2
dress rehearsal).

D-7 MINOR SCALE put on 7 day schedule WSMR D-2
(MR-PD) D-2

D-7 Start McDonald Ranch protective TGE D-1

measures

D-7 OP construction completed TGE D-

D-7 Aerial photos (helicopter) PT/WSMR

D-7 Meteorology detonation (0900 & 1500)/ SNLA/ASL D-1
MET rocket launch (1200) D-:

0-6 Meteorology detonation (0900 & 1500)/ SNLA/ASL D-
MET rocket launch (1200)

0-6 Submit status of OP preparations PD 0
0-

0-6 Adjust cameras as necessary and report WSMR/DRI/ (25 Juno
readiness of cameras to TGD SNLA

D-6 WSMR countdown briefing at 1000 hrs TGD

0-5 Meteorology detonation (0900 & 1500)/ SNLA/ASL

MET rocket launch (1200)

0-4 Meteorology detonation (0900 & 1500)/ SNLA/ASL

MET rocket launch (1200) 0-

D-4 Complete ANFO loading. Report charge PD D-
readiness to TGD. D-

D-3 MINOR SCALE test coded in WSMR WSMR D
scheduling system

D-3 Dress rehearsal at 1000 hrs. (TRS hot TGD

test/aircraft participation). O

C
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Table 5.2. MINOR SCALE 45 day countdown (continued).

Table

Date Date
A Scheduled Accomplished Event Activity

-Accoa

- - D-3 Meteorology detonation (0958 & 1500)/ SNLA/ASL
MET rocket launch (1400)

D-3 Weather evaluation TGD/TD/
SNLA

D-3 Project Officers Meeting at 1330 hrs TGD/Project
(dress rehearsal critique) Officers

D-2 Initiated helium delivery PD

D-2 Weather evaluation TGD/TD/
SNLA

D-2 Project Officers Meeting at 1330 hrs TGD/Project
(experiment status to TGD) Officers

D-2 TRS fueling starts TRS/SAIC

D-2 Begin bag deployment PD/NMERI

D-1 Load cameras WSMR/DRI/
SNLA

D-1 Meteorology detonation (0900 & 1500)/ SNLA/ASL
MET rocket launch (1200)

D-1 Helium trucks arrive PD

D-1 TRS liquid oxygen fill (10 hrs) TRS/SAIC

D-1 Final decision on event status TGD/TD

D-1 Aerial photos (helicopter) PT/WSMR

D-0 Event (see event countdown)
(25 June 1985)

85) D+1 Aerial photos (helicopter PT/WSMR

D+1 Quick Look Meeting (1030)/24 hour TGb/TD
report

D+3 Aerial reconnaissance flights PD

D+5 Aerial reconnaissance flights PD

D+6 Begin film review TD/PT/PD

D+7 TRS removal starts TRS/SAIC

D+10 TRS removal starts TRS/SAIC

D+25 Complete film mailing WSMR

0+40 Gauge mount removal TGE/
WSMR EOD

0+45 Precursor Quick Look Meeting PD/TD
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the T-3 hour point through T+I minute. Several minor problems were identified with
the countdown sequence and several small procedural problems were encountered.

These were resolved prior to MFP #2.

a. 204 of 214 technical cameras were operational with 189 operating

properly.

b. The T&F van ran well except for a couple of bad monitors. +/. 1

c. The following experiments did not participate because of minor T-40P
problems: 1200-1202, 7300, 8704, 8708, 8719, 8720, and 8990. T-20t

d. Most of the experiments that participated in the MFP did not have

all data channels operating. T-201

e. Of the five precursor camera back drops (zebra sails) which were T-20

raised, one was torn by the wind. Damage was minor and the seil was T-16
repaired. All sails were later reinforced at the point of failure.

f. All seven TRS units operated. T- 1
MFP #2 was scheduled and executed on 17 June 1985. Most of the data T-SP

channels for the experiments were operational. The dress rehearsal occurred on 22 T-7I
June as scheduled. Winds prevented the deployment of the mylar bags on 23 and 24 T-7v
June. Deployment of the bags started at 2049 the night of 25 June 1985. Two bags
were completely deployed and one was partially deployed the evening of 25.26 June. T-67

The remaining bags were deployed the evening of 26-27 June. T-6

5.6 D-DAY ACTIVITIES. T- 5
5.6.1 Hold Criteria.

The first draft of the Hold Criteria was published in January 1985.
After a thorough review by the appropriate Headquarters, DNA personnel, the Field T-E

Command staff and project agencies concerned, the final criteria and procedures were T-E

published on 2 May 1985. Appendix K contains the criteria and procedures.

5.6.2 Event Day Countdown.
The MINOR SCALE countdown schedule is given in Table 5.3. Zero time was

scheduled to be 1000 25 June 1985. This time could not be met because high winds on
the testbed prevented the deployment of the bags. On 25 June the zero time was
rescheduled for 1000 hours 27 June. At T-150 minutes (0730 27 June 1985) the Test T-
Group Director placed the countdown in a "hold" status in order that the filling of T-
the bag with helium could be completed (see Figure 5.12 for aerial view at T-150
minutes) and becaues weather conditions (focusing) were unsatisfactory. The T-150 T-

T

80



til

*1.

Table 5.3. MINOR SCALE countdown.

14 Jun 85

+/- TIME EVENT ACTIVITY
Er

regin t T-4Ohrs Begin bag deployment. NMERI

=*0LD Prve T-2Ohrs HOLD Point, if required. TGO/TD

T-2Ohrs Weather & OPSEC evaluatior. TGO/T /oE)•eat he

e T-2Ohrs Commence TRS fueling. TRS/SAICConme,

Begin T-16hrs Begin second day bag deployment. NMEq[

Inter" T-1Ohrs Internal roadblocks activated. TGSO

e T-8hrs Commence TRS unit checkout. T1S/SAICConner

T-7hrs HOLD Point, if required. TGD/T0HOLD P

T-7hrs Commence LOX topoff. TRS/SAIC
Comme, s

Meteo- T-6hrs Meteorology Balloon Launch. WSMR ASL

Sta T-6hrs Start Signal Cry Runs for WSMR NR/OO. IE

T-Shrs Establish communications with Range Control. NET
Estan' OPF.UATOR

(NO)

ST-5hrs Make "GO' decision based on weather. Announce wind sr..ed TGO/TD/NOMake

Esta: T-Shrs Establish communications with trailers and bunkers. NO

WES NPI( ) BRL WP() WB I()
WES 4 WES 4P2( ) Canada( ) WB ( IWESL BRL NP() BRL SP() S I()
NR! '4 NME1I ( ) ENA ( ) 28 S )( I

WES EP ()E3 1
BRL EP ()TAF )

T-270min Start signal dry runs for experimenters. IE

T-240 HOL0 Point, if required. TGO/0ITHOL. l

T-240 Commence local countdown broadcast on the hour. Announce NO
commý "T-4 hours". Announce wind speed."T-4

T-240 Announce "Commence helium fill'. pr)
Anno8
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Table 5.3. MINOR SCALE countdown (continued).

÷/- TIME EVENT ACTIVTTIE

T-210 Meteorology balloon launch. T-1ASL 120 Pho

T-210 Establish communications with all sites and trailers NO Soc
(use checkoff list). (Sites will respond in sequence. HalRespond with " is on the air*).

Millers Watch (5260) ( ) Atom (8010) ( ) TRS ( ) El
Rt 13 South (5260) ( ) Hilltop (8010) ( ) TIC (8011) C )Ant
GUS (8050) ( ) Jim (8010) () T&F ()GAP (8020) ( ) DRI C ) WSM T&F ( )T-120 Es
SNLA (8620) ( ) LANX (5300's) (
McDonald's Ranch ( ) TIC (8012) (

WES NP1 ( ) BRL WP ( ) WB 1 ( ) Ploss Site () T-110 In
WES NP2 ( ) Canada ( ) We 2 ( ) Worley Site( )t
BRIMNP () BRL SP( SS SI ) Sail Hoist Cre T) -10S SaNMERI ( ) EMA ( ) 58 2 ) RisInger Site ()

WES EP( ) I1 ()
BRL EP() T&F () T-90 81

T-180 Open range net. Announce "T-3 hours. Announce wind Speed. NO T-90 He

T-178 Report readiness of technical cameras to Test Control. WSIRIDRI T-7S Cc

T-175 Helium fill status report given to Test Control. PO/SAIC T-75 A'

T-150 HOLD Point, if required. TGO/TO T-70 C,

T-150 Commence TRS unit final checkout. TRS/SAIC s
T-150 Announce "30 minute warning for completion of signal dry runse. IE H
T-150 Make "GO* decision based on weather conditions/Blast Focusing. TGO/TD T-70 IN

Report test status to WSI' Range Control.
T-150 Experimenters commence clearing the testbed. TGSO/ T-66 P

Project
Officers T-66 I

T-126 Announce OMeteorology detonation in 5 minutes". SNLA T-6S

T-122 Announce "Meteorology detonation In I minute'. SNLA

T-121 Meteorology detonation (10 second countdown). SNLA

T-120 Announce "T-2 hours". Announce wind speed and direction. NO

T-120 Helium fill status report given to Test Control. PO/SAIC T-62
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=NT Table 5.3. MINOR SCALE countdown (continued).

5t SrVIr' +/- TIME EVENT ACTIVITY

0 ASLo T-120 Phone test status to aircraft staging locations. NO

n AF Socorro (S05)835-9973 ( ) Kirtland AFB AV 244-9070 ( )

Air Hollamon AFS AV 867-2209 ( ) Beale AFB AV 368-4114/2186 (

)e El Paso Airport (915),524-7327/FTS: 572-7327

)sh e T-120 Announce "Signal dry runs are now complete'. IE

T-120 Establish external roadblocks. WS•Tes',Security

T-110 Inform Test Control that experimener personnel clear of TGS

oist testbed. Only authorized personnel remain on testbed.

focu T-10S Sail hoist decision based on wind conditions. TGD/TGE

a f T-90 Blast focusing report made to Te:t Control. SNLA

-m hi T-90 Helium fill status report given to Test Control. PO/SAIC

rks R/DRI T-7S Confirm high altitude aircraft status. Beale AFB (AV 368-4144) 100

rM a4 AIC T-75 All parks cleared of unauthorized personnel. TGSO j
ITD T-70 Confirm :ircraft status at Socorro Airport, El Paso Airport, NO

-roC (Sand Hollomon AFB (Pass current testbed weather).
"SA IC

on Socorro (505) 835-9973 ( ) El Paso Airport (915)524-7327 ( 1
FTS: 572-7327

DO d Hollomon AV 867-2209 ( )
'TO

ince T-70 WSMR O0 departs 8790 camera l9cations. PT/WISR 300

orolo T-66 Announce "Meteorology detonation in 5 minuteso. 5HLA
ect

I rea cers T-66 Meteorology balloon launch. WSMR ASL

NPI T-65 Final readiness check. NO
NP?
NP WES NP () 8RLW() WPw I ) PLOSS SIT ()

WES NP2( ) CANADA( ) we? ( ) WORLEY SITE )
BRI NP ( ) BRL SP( ) SBI ) RISINGER SITE (
NMERI ( ) EMA ( ) S 2 C) SAIL OtST CREW(

WES EP () ES I
I ofBRL EP () T&F )

T-62 HOLD Point, if required. TGO/TO
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Table 5.3. MINOR SCALE countdown (continued).

+-TIME EVENT ACTIVITY :j-- ýIN E

T-62 Announce *Meteorology detonation In I minute*. SNLA T-42 Helium

T-61 Meteorology detonation (10 sec countdown). SHLA T-40 Annouf(

T-60 Announce "T-1 hour". Commence countdown on range net in 140T35 W7&
10 minute intervals. Announce wind speed and direction. T-35 Report

T-60 Report TRS readiness status. TRS/SAIC T-30 HOLD P

T-60 Uncover WSMR classified e.:periments. WSMR-TE T-30 Announ

T-6C Final readiness check. Respond with __NO T-30 RF-4 a
is ready for the event.*

Millers Watch (5260) (-) Atom (8010) (H) TIC (8012) T)

Rt 13 South (5260) () Hilltop (8010)( TRS T-30 Author
GUS (8050) (G) Jim (8010) (-) TIC (8011) (-H)
GAP (8020) (1) EMA (-) TT2 (HTeliu
SNLA (8620) (H) i () WSMR T&F (G)
McDonald's Ranch LAML (5300's) (-) Adin External ()T-25 Repo
Ploss Site /) Worley Site Risinger Site () o T&I
Sail Hoist Crew (H)

T-5S PMS aircraft launch. PMS T-24 Confi

T-55 Helium status report given to Test Control. PO/SAIC T-20 Annou

T-55 Begin switch to helium reserve tanks. PI)/SAIC T-20 Lift

T-55 Announce "Commence radar avoidance around testbed until NO T-(9 Conf2
T-20 min.'

T-18 Conf'
T-51 Surface wind report to TGO. Net operator announces conditions. WSMR ASL/ (AV

SMLA/TRS
T-16 Heli,

T-50 Announce *T-50 minutes". Announce wind speed and direction. NO

T-SO Arming party enters testbed. SNLA/NSWC T-5 HOLD

T-46 Blast focusing report made to Test Control. SNLA T-15 Conf

T-IS Mann
T-45 HOLD Point, If required. TGO/TO withM

T-4S Complete switch to helium reserve tanks. PO/SAIC SNLAEMA

T-45 TRS/WSMR/SAIC/Trailer/Bunker Operators and sail hoist crew TRS/WSMR/ DRI
depart testbed. SAIC TRS

T-45 Request permission from Range Control to arm charge. NO
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Table 5.3. MINOR SCALE countdown (continued).

.1- TI1M EVENT ACTIVITY

= LA T-42 Helium status report given to Test Control.. PU/SAIC=us

f .4rN.A T-40 Announce *T-40 minutes'. no

aft T-3S WB57 aircraft launch. NASA

T-35 Report "Testbed Is clear except for arming/safety party'. TGSO
ns t be-S/SAIC T-30 HOLD Point, If required. TGS/T7)

T-30 Announce 1T-30 minutes'. NO
T-3ý,o

T-30 RF-4 aircraft launch. USMC

-aft
-) T-30 Arming party requests permission from TGO to arm charge. SNLA/NSWC

-ty ()

arm T-30 Authorize arming of charge. TGO

*tu T-2S Helium status report given to Test Control. PO/SAIC
atus Mal )

ieto ) T-2 Report arming complete. Arming party depart.s GZ and returns SNLA/NSWC/
-wn( to T&F van. Notify Range Control. NO

on .MS T-24 Confirm PMS aircraft is In holding orbit. Cherokee/NO
"M- a/SAtC T-20 Announce "T-20 minutes'. NO

""/SAIC T-20 Lift radar avoidance around testbed. WSMR-NR
ir av

T-19 Confirm aircraft status at Kirtland AFF (F-14 and F-4C) NO
tl rct (AV 244-9070).

?07C,
SMR ASL/ T-18 Confirm high altitude aircraft status at Beale AFS NO

7 f h .1-ATRS(AV 388-4114/2186)

) T-16 Helium status report given to Test Control. PO/SAIC
tatu

ILA/NSWC T-15 HOLD Point, if required. TGO/T1)
nt,

R L A T-15 Confirm RF-4 and W957 aircraft are In holding orbit. Cherokee/NO
1/ 

R4

Jfl/TD T-15 Manned station personnel accountability check. Respond NO
tati with "All personnel at are in position.'
IDe),/SAIC

SNLA (8620) ( ) Ploss Site ( ) TIC (8011) (S (
20) 4S/WSMR/ EMA ( ) Morley Site ( ) PMS Aircraft ( )

ORI ( ) Rsnger Site )
TRS () WSR T&F

Admin External ( )
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Table 5.3. MINOR SCALE countdown (continued).

./- TIME EVENT ACTIVIT *f- T

T-12 Report testbed status to Range Control. Confirm range "GREENM. NO T-90si

T-10 Announce *T-10 minutes'. Begin countdown announcements at NO T-75s,
1 minute Intervals.

T-10 Hellum status report given to Test Control. PC/SAIC T-70s%

T-9 Announce OT-9 milnutes. NO T-65ss

T-8 Announce "T-8 minutes. NO T-6Osi

T-7 Announce "T-7 minuteso. NO T-5Osi

T-7 Announce "Meteorology detonation in S minutesm. SW.A T-45s,

T-6 Announce *T-6 minuteso. NO T-40s

T-6 Request permission from Test Control to ready firing panel. SNLA T-30s,

T-6 Direct "Ready the firing panel". NO T-20s

T-6 Helium status report given to T&F. PO/SAIC T-1os

T-6 Surface wind report to TIF. TRS T-Sse

T-6 Confirm range green. MO T-4se

T-5 HOLD Point, If required. TGO/TO T-3se

T-5 Announce "T-S minuteso. Final TAF sequencing begins. NO T-2se

T-5 Establish ready-hold cammunications with NR. TO T-Ise

T-5 Confirm firing panel ready. Arming Complete. TO T-0

T-4 Announce "T-4 minutes%. NO T30i

T-3 Announce *T-3 mtnuteso. NO T+3O0

T-3 Turn off tethersonde transmissions. SMIA T+31i

T-Z.S Start recorders. TAF T+40!

T-2.5 Ignite TRS burners. TRS TD T+50!

T-2 Announce *T-2 minutes'. NO T+60,

T-2 Meteorology Detonation (NO countdown). SNLA T÷lm

86



Table 5.3. MINOR SCALE countdown (continued).

_ACTIVITY /TIE VITTIME, VENT ACTIVITY
NO T-gasec Announce "T-9Osec." NO

NO T-7Ssec Announce "Turn off power to helium system." no

PO/SAIC T-7Osec TRS pressurization. TRS
k NO T-6Ssec Confirm helium system deenergized. PO/SAIC
O NO T-6Osec Announce "T-60 seconds". Start 10 second countdown Intervals. NO

~ NO T-5Osec Announce "T-SO seconds'. NO

nn SNLA T-45sec Confirm high voltage. TO

on NO T-40sec Announce "T-40 seconds*. NO

nn SNIA T-3Osec Announce "T-30 seconds*. NO

nn NO T-2Osec Announce "T-20 seconds'. No

nn PO/SAIC T-lOsec Announce "T-10 seconds". NO

nn TRS T-Ssec Announce "S". N

ST-4sec Announce "4". NO
TGD/TD T-3sec Announce "3". NO

fin T-Zsec Announce "*2. No

"nn T-Isec Announce "1". No
ST-0 DETONATE CHARGE. T&F

T O T+3Osec Announce "T+30 seconds%. No
fn( 40 T+3Osec Safe firing system. SNLA

At SNLA T+31sec ORI reports status. DRI

"T+4Osec Announce "T+40 seconds". NO
nnf -S TO T+5Osec Announce "T+50 seconds". NO

T+60sec Announce "T+1 minute". NO
SSNLA T.1mn Ieteorology balloon launch. Turn on tethersonde. WSPP AS./

SNLA
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Table 5.3. MINOR SCALE countdown (continued).

l1- TIME EVENT ACTIVIT'v -+/. TIME

T÷1 Report safing of firing system. TnF T+4hr CIo!

T+1 Commence Phase I reentry from TAF park. TGSO T+6hr Quia

T+1 Notify ASL to launch meteorology rocket. NO/SNLA

T/T-2 Announce "T÷2 minutes". Terminate range count. NO T÷24hr 24

T÷2 Report test execution and safe firing system to Range Control. TGD

T+2 Manned station personnel accountability check. NO

"Millers Watch (5620) ( ) Atom (8010) ( ) TRS
Rt 13 South (5260) ( ) Hilltoo (8010) ( ) TIC (8011)
GUS (8050) ( ) JIM (8010) ( ) T&F
GAP (8020) ( ) OR1 () WSMRTIF ( )
SNLA (8620) ( ) LANL (5300's)
McDonald's Ranch ( ) TIC (8012)

T+3 Direct Phase I1 reentry party to proceed to staging areas. TGSO

T+3 Notify aircraft (F-14 and F-4C) at Kirtland AFB of event NO
execution. (AV 244-9070)

T+4 Notify high altitude aircraft of event detonation NO
(AV 368-4114/2i86).

Ti5 Reset halon fire protection systems. Trailer
Oprs

T+1O Commence Phase II reentry. TGSO

T÷15 Safety party reports progress. TGSS

T+30 Report to WSMR Range Control testbed safe and security NO
controls are being established.

T+30 Set internal roadblocks/lift external roadblocks. TGSO/WSMR
Security/NO

T+60 Commence Phase Itt reentry. TGSO
T+60 Press proceeds to Admin Park. ONA/WSvR

PAO

T+90 Press interview. TBD

T+4hr Lift internal roadblocks. Commence Phase IV reentry. TGSO
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Table 5.3. MINOR SCALE countdown (continued).

*/- TIME EVENT ACTIVITY

T÷4hr Close Range Net. NO

T+6hr Quick Look Reports. Project
Officers

T+24hr 24 hour report. TGO/T13
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Figure 5.12. MINOR SCALE GZ at T-60 minutes, 27 June 1985.
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countdown was resumed at 0930. The new zero time of 1200 noon. At 1055 there was

trouble with bag 1 and hold was called till 1110. The countdown was restarted at

that time (T-65 minutes). At 1136 (T-24 minutes) dust devils destroyed bags 1 and

8. At T-20 minutes (1155), there was a 5 minute hold because of a helium truck

disconnect problem. The countdown was resumed at 1200 with a 1220 zero time. The

detonation took place at 1220 + 0.031 seconds. Figure 5.13 and 5.14 show the

detonation. The pressure was 857.93 pascals, the temperature +24.80C, dew point

+7.2 0 C and ambient soundspeed 1161 ft/sec. The H+24 hcur report of the event is

contained in Appendix L.

W; 5.6.3 Helium Bags.

Ch The helium bags were deployed as shown in Table 5.4. Appendix J gives

the procedures used in deploying the bags and Appendix M gives the helium bags probe

"data.
5.6.4 Reentry Plan.

Appendix N is the reentry plan for MINOR SCALE. There were four phases

for the reentry.
"Phase 1 was the safety sweep of the testbed immediately after the shot.

0 Four hazards were of concern: explosives, TRS, high pressure helium, and experiment

radioactive sources. Included in this phase was the air sampling team and the

P-4 staging of security forces.
C Phase II was the establishment of security safeguards/controls for the

classified experiments, manning of the instrumentation parks and bunkers, and the

W recovery of classified technical film. This phase commenced when the testbed had

been declared safe.
w

Phase III contained "Other Priority Activity" which occurred as soon as

security controls were established. These other activities include precursor radial

recovery, VIP tour, installation of road barriers, and diagnostic film recovery.
The reentry Phase IV was for all other experimenters, photographers and

other support personnel requiring testbed access. Access control was relinquished

at this time. Internal roadblocks were lifted as Phase IV commenced. In Phase IV

access to the testbed could be madeby any ruuLe. However, all vehicles were parked

outside of the established barricades around sensitive areas.
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Figure 5.13. MINOR SCALE airbiast bubble,



Figure 5.13. MINOR SCALE airblast bubble.

Figure 5.14. MINOR SCALE ejecta.



Table 5.4. MINOR SCALE bag time line.

Start deploying Bag 2 2049 25 June 1985 Tuesday
Finish deploying Bag 2 2251

Start deploying Bag 1 2325
Finish deploying Bag 1 0115 26 June 1985 Wednesday
Start deploying Bag 3 0308

Finish deploying Bag 3 0308
Bag 3 deployment halted by wind (delay) 0406

Resume deploying Bag 3 2100
Start deploying Bag 4 2110

Finish t.ýpuying Bag 3 circa 2230
Finish deploying Bag 4 circa 2305

Start deploying Bag 6 2325
Start deploying Bag 8 2355 26 June 1985
Finish deploying Bag 6 0110 27 June Thursday
Start deploying Bag 5 circa 0155
Finish deploying Bag 8 0200
Start deploying Bag 7 0355

Finish deploying Bag 5 0435
Finish deploying Bag 7 0630

Helium checkout NMERI/SAIC 0800

Start helium flow into Bag 1 0920
Helium flow started into all bags 0931
Original zero time 1000
All bags nominally full 1053
Switch over to helium skidi 1134

Dust devils destroy Bags i & 8 1136
Test execution 1220 27 June 1985
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9ng Phd

•perimC During Phase IV the following major activities were conducted:

-ocu•nent

ptical - Experiment Recovery.

ay - Documentary and Motion Picture Photography.

- Optical Instrumentation Film Recovery.

.day
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APPENDIX A

ACRONYMS AND ABBREVIATIOt4S
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APPENDIX A

ACRONYMS AND ABBREVIATIONS KT
ky

AFWL Air Force Weapons Laboratory EDO explosive ordnance disposal LANL
AGL above ground level EPA Environmental Protection Agency LCDR
ANFO ammonium nitrate fuel oil Exp experiment LOX
ASL Atmospheric Sciences Laboratory FC Field Command m
BMO Ballistic Missile Office, USAF FCA FCDNA Acquisition Office MBA

BFEC Bendix Field Engineering FCDC flexible confined detonating cord MC0
Corporation FCDNA Field Command, Defense Nuclear MET

BIS booster initiation system Agency FP
BMD US Army Ballistic Missile Defense FE facility engineer mg

Command FEMA Federal Emergency Management MICOM
BRL Ballistic Research Laboratory Agency

CAN Canada FET foreign equipment tests
CERF Civil Engineering Research FIDU fiducial (signal)

Facility FR FrenchM

Ci Curie F FrnhM%
C Counre FRG Federal Republic of Germany NCI Counter Intelligence GBL GB Laboratories, Inc. NE

CSL Chemical Systems Laboratory GZ ground zero I NCEL
OOST Deputy Director Science & G rudzr

DS TDepu ly DHATS hardened tactical shelter NCO
TNA Defense Nuclear Agency HDL Harry Diamond Laboratories NOR

DoD Department of Defense He helium M
DOE Department of Energy HE high explosive NERt

ORES Defense Research Establishment- HML hardened mobile launcher
Suffield HOB height of burst NO

DYN Dynatron Hr hour NOSC
E East HQ headquarters NR

EA environmental assessment HV high voltage NRP

EBW exploding bridgewire I Cam internal cameras NSWC
EDL engineering drawing list IE instrumentation engineer NTS

E74P electremagnetic pulse ISI Information Science, Inc. OD
ENMU Eastern New Mexico University, KAFB Kirtland Air Force Base OP

Portales KCF/H thousand cubic feet/hour OPSEI
E Cam external cameras OR
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km kilometer OSHA Occupational Safety and Health
meter Admi ni strati on

KT kilo ton
ton PA program analyst

volts kV kilovolts• •ltsPAO public affairs officer

xlamc aT I LANL Los Alamos National Laboratory PA prbgraffairscor

omrAgency LCOR Lt Commuander. USHrLOX liqd oPHETS permanent high explosive test
LOX liquid oxygen siteid ox st

i M main t PMS particle measurement systems

MBA main booster assembly ~PO project officer meeting

-er ccing cord MCD master countdown POR project officer report

_wrolo(ýlear MET meterological ppm parts per million

-•ator lMFP mandatory full participation pps pulses per second

'Igral mg migragrams psi pounds per square inch
ent MICOM US Army Missile Command PVC polyvinylchloride.~my IPV oyiyclrd

mutes min minutes R roentgen

tin-M WC Martin-Marietta Corp. S South

livol *MV millivolts SAIC Science Applications,

MX missile X International Corp.sile ly
N North SEA Scientific and Engineering

-th As soctiates

alNCEL Naval Civil Engineering

.abora Laboratory sec seconds

,coi NCO noncommissioned officer SF sulfur hexafluoride

NOR Norway SNLA Sandia National Laboratories,
rway Albuquerque

NM New Mexicow Mxiso safety officer

4NMERI New Mexico Engineering Research
Insti Institute SOP standard operating procedure
Instit

t opey NO net operator SRC Stallion Range Center

NOSC Naval Ocean Systems Center SRII Stanford Research Institute,
val 0( International

ona NR national rangeSSI Scientific Service, Inc.

itiona NRP national range programs

Iva] S NSWC Naval Surface Weapons Center 
iED 

Sweden
T time

?vada 
NTS Nevada Test Site

0erati 0O operations directives TO technical director

oert o oTER test execution report
)sevaOP observation point

oserva TERA Terminal Effects Research and

)eratirational security Analysis

perati OR operations requirement
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T&F timing and firing TSP twisted shielded part
TGO test group director TSP technical Support plan
TGE test group engineer UK United Kingdom

TGS test group staff US United States
TGSO test group security officer USMC United States Marine Corp

TGSO test group safety officer V volts
TIC Technology International VIP very important persons

Corporation w West
Tm team WES Waterways Experiment Station
TOADS time of arrival diagnostic system WSMR White Sands Missile Range

TRI Tech. Reps., Inc.
TRS thermal radiation source
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:JPERf APPENDIX B

OPERATION REQUIREMENT AND OPERATIONS DIRECTIVES

OR 96315 MINOR SCALE Event

00 96315A 4,800 Ton ANFO Event

OD 96315B Laser Test

OD 96315C ANFO Mix and Loading

OD 96315D Ground Shock

OD 96315D Project Tests

0D 96316A Aircraft Flights

101
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Unvesa ocmettion System O O

PARAGI

AA.

N C S ER I ES AFC

(PR0GRAI SHORT TITLE) JH

ASNI

Operations DirectiveDE

No. 9 63 1 5 A 
R

%0 I MR-

OR TESTMR
DESIGNATOR(S) TEST TITLE- R

None 4,800 Ton ANFO Event
MR

MR

The support plan In this 00 is based on the capability of the Range to MR

provide support Indicated. subject to availability when scheduled. M

U Pt
678-4177 D1

PIR Pojec EngneerTelephone No.
S

FOR THE COýiAYEER: 4 _ _ _ _

TNT S DOCWIET UISACELLED WHEN NOT SCHEDUED WHIMhI A 11O-YEAR PERIOD

S4;,r P44
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00 NO: 96315A _sT_____ON 0_______: _

PARAGRAPH 1020 OESIGNATOR(S None

AA .................... I AIR FORCE

AFC .................... 0 AD-RUC ................ I

HSHM-MHC-PR ..... .......... 1 658STG/RUM
SHAFB, NM 88330 ............. 1

ASNC-TWS ................ 9
6586 TS/DOS

DELAS-DP ..... ........... 1 HAFB, NM 88330 ............ 0

IS-G ...... ............. 4 Armt Div
ATTN: AO-TZP, Eglin AFB,

NR-AO ................ .. 5 FL 32542 ................ 0
NR-CE ................ .. 0 Field Command, DNA .........

HR-CF ... ............. .. 1 Kirtland AFB, NM 87115-5000.. 5

SHR-CR ..... ............. 6

69 NR-0 ..... .............. 6 TE ...... .............. 0

NR-CS .................. 2

NR-CS-D . .. . . . . . . . . . . I . . . . . . . . . . . . ..
NR-PD ........ ............ 3

NR-PR ................... I..

PL-P ................... 0.

OP-F ..................... 1 ..............

So ..... .............. 1 N1014TS .................. 0
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UOSPARAGRAPH4: 105 ,.,IDT:?=A r
PROGRMTr=: M SERIE

rusta SECVUITY OFFCER: CPT CHARLES G- WALIfS- USA PEMfR: 579-4133

CLASSZFXAUQEO AM? 6 DAME Multiple Sources a

.his pa4s w~ill require revisonu pon say pertiAman change to teb projects Security ~
Classification Guide. Any towpoaray zk4a5 c*aused by an incident res~ulting from a 3.
specific test will be reported to rho WSM2 Rane Control Of fice imoodiat.1y. The . a
ore-printod conination Coca gage vil. be usd f or addtionala entries or remark.s.

iClassd- DocldssificatianL
I : MFI4to DateI

A,. AIDATA NA3-
1. Radar Ta
Z. Teleinety as
3. CinstA45do Lt5

* 1sdCr Se Not a n Pa!Le 2

B. W-EST DTA (R I= & N-Log
1. rjecory lot (Wa. ID5. tc.

Trai~t BN V, IM Etc.



o0/00 mo. 96315s SECURITY CLASSIFiCATION REVIstol No.

uDS PARAHN1P2: 2 Z:

ROGRM Tr_: MC __RIES

Qass8i- De 9m=asification

I T I M _i__cacl Date
00G. RECOVE• AID (Infirnmacl) 1 N/A

R._.adar t.Lk Anal* at wround ";moct im Ii
--~ ~ "."a • -z c c g r o u n d L .,p a c t p o i ,,t

3. Fo.ca.1. Instrmoc took mi1. at iact I o: -
4. raeecry l o Co ml •a sigrue? goal

H(. OTHRI IT•'m "

NOTE: The following provide classification, level and down-
coh grading instructions.

1. CONFIDENTIAL OF', FCTOU, 30 Apr 85, subject: Classified

L Film from WEP.

00 2. Ltr, FCTOU, I May 85, subjoct Miassion Classified

Optical Instrumentation Film.

SII

11 " iAI2o MH

SMES WR-P Fram 16 ,•,. IIGI

I M'ar 79O ly O s voS ARV O!3OLF5!
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C 1s OPERATIONS DIRECTIVE v oN Mo:

-O TEST IT N one
PARA
1100 PROGRA14 AND TEST INFORMATION

a. Program Information

(1) User: Defense Nuclear Agency.

(2) Sponsor: NR-P, telephone, 678-1622.

(3) Priority: 3.

b. Test Information
2

(1) User Test Conductor: Maj. Michael G. Evinrude, Field Command, DNA
telephone 679-4183.

(2) User Control Point: Admin Park, Permanent High Explosive Test Site,
telephone 679-4183.

(3) Range Control Point.: Stallion, Console 11, telephone 679-4430.

(4) OR Test Designator/O Comparison

TEST DESIGNATOR 00 Test Title

None 96315A 4.800 Ton ANFO Event

963158 Laser Test

96315C ANFO Mix and Loading

96315D Ground Checks

96315E Project Tests

(5) Test Description: MINOR SCALE will be a high explosive (HE) event
designed to provide a blast, thermal and shock environment for Department of
Defense (DOD), US Government agencies 'and foreign government sponsored target
response experiments. For selected experiments, eight Thermal Radiation
Sources (TRS) placed at varying distances from ground zero (GZ) will augment
the blast and shock environment providing thermal radiation. The TRS will
operate just prior to the main detonation. Execution is currently scheduled
for 2S June 1985. MINOR SCALE will detonate 4,800 tons of ammoniui nitrate
and fuel oil (ANFO)- placed at ground level. Target response experiments will
be Included in this test. Test objectives are to:

(a) Record blast and shock environment.

(b) Record damage to weapons, shelters and systems.

STE!S-HR-P Form 4 Edition oP I Aue 78 is obsotete STEWS-NR-P SOP 70-10c
I 'ar 8,1
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- / 96315A- sOPERATIONS DIRECTIVE Fs4,fi
-- " PARA .r I D!S.C4AAOR(S): None

(c) Record synergistic effects of blast and thermal environments.

(d) Increase weapons effects data base.

1800 OPERATIONAL HAZARDS

The operational hazards associated with this test are specified in theOperational Hazards Form (STEWS-NR-P Form 1) serial numbers MS-i thru MS-I1
dated Z5 March 1985.

2000 TEST OPERATIONAL CONCEPTS/SULMARIES

a. Test Events

EVENT
NO. +TIME EVENT

1 -8 CO User submits sciadufe to Range Scheduler.

2 -1 WD User briefs WSNR support elements.

3 -8 Hr WSMR starts master countdown (MCD). See MCO beginning on
3014 page A-i.

4 *ASAP MR project engineer submits Post-Test Counterorder (PYC)
to WSMR support elements, as necessary, for deviaticns totest support.

b. Ground Safety Operational Concepts/Summaries

(1) The MINOR SCALE Safety Plan, dated Feb 85 will cover operations for this
test.

(2) Roadblocks for the high explosive event (see map on following page):

(a) Block Road 13 at the Mine Site to southbound traffic.

(b) Block Road 7 at the telephone at Mockingbird Gap to northbound traffic.

(C) Block Road 13 approximately 1.3 miles northeast of Pond Site to
northeast bound traffic.

(d) Block Road 20 approximately 0.7 miles vest of the Intersection of Road 7
and 20 to eastbound traffic.

(e) Block Road 7 at the intersection of Road 7 and the Observation Point
Road to southbound traffic.

ST-•S-;.R-P FOrm 4 Edition a' I Aut 78 in' obsolete .TEWS-RI-P SO? 70.0€C
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SOPERATIONS DIRECTIVE
•OSPAI .... ES0[.! •aImIt( s None

ASUREEN" 2100 NEASUREMENTS AND DATA

axed Cane Fixed Cameras

1) Site4 (1) Sites/Assignments: See paues of this document beqinninq with paoe B-1.

2) SuP01 (2) Support:I

a) Provi (a) Provide coveraqe of equipment and structures under the influence of a
0gh predA high pressure shockw#ve.

(b) Prov (b) Provide coverage of the detonation fireball, shockwave expansion, cloud
formation formation and rise.

GROUND CO 2700 GROUND COMM4UNICATIONS

A point t a. A point to point voice net will be provided between trailer A (Test Control)in the Aa in the Administration Park and the timing and firing trailer in the Timing
and Firir and Firing Park.

The Stal' b. The Stallion local command net will be provided to trailer A.

An outdo( c. A outdoor public address system will be provided at the observation point.

Telephonj d. Telephones will be provided is requested.

P4ETEOR0I-I 3200 METEOROLOGY

Forecast: a. Forecasts

(1) 5ta (1) Standard WSW 24 hour forecasts will be available. An updating of all
forecas- forecast data can be obtained from the duty forecaster at 678-1032/2605.

(2) For (2) Forecasts of high surface winds (in excess of 20 knots) and/or
electri( electrical storms in the test vicinity will be provided from D-15 days
throuqn through event execution to the test repreSentative (679-4183).

Observe! b. Observations

(1) SI (1) Surface

(a) A, (a) A mobile meteorological tower will be provided at the Administration
Park t', Park to Obtain standard WTH data at 25, 50. and 75 feet with readout in the
&dmini administration trailer.

(b) A (b) Anemometer recordings will be Provided in the administration trailer.

S-VA-Fo "G t_.S-';RP T- . Edition o0 1 Au* 7l i' oboolwte -FT&S-WiR-P SOP 7O-1Oc
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j i 91DS
VDS OPERATI.NS DIRECT..IVE I'AU

I-ARA DES INA•O(S) None
4100

(2) Upper Air: Data will be obtaitied from rawinsonde balloon reieasws, at
Stallion Site at 0-3, T-6 hour, T-3 hour, T-1 hour and T-O. Data will be
collected from surface to 6 km MSL. WTH data In 150 meter increments will be
provided to the on-site representative.

3400 OTHER TECHNICAL SUPPORT

Frequency Control and Analysis 4200

(1) Station Plan: HAFB (1).

(2) Frequency Protection Plan

NOMENCLATURE FREQ REPC AEB
OR FUNCTION (MHz) (+MHz) (kHz) RFA

A/G Comm 139.05 - CAL AA III
53001

A/G Comm 141.45 - CAL AA III

A/G Comu 139.10 - CAL AA III

A/G Comm 139.25 - CAL AA III

A/G Co., 166.00 - CAL. AA III

Exp Oiag 0.106 0.01 WS 40127

Exp Olag 0.200 0.01 WS 40127

Exp Diag 2500 1.00 WS 40127

Exp Oiag 9086.616 1.00 - WS 50020

Exp Olag 96000 100,000 200,000 WS 40121

Exp Otag 140,500 -100,000 200,000 WS 40121

Exp Diag 255.000 100.000 200,000 WS 40121

Instrumentation 149.15 - 16. WS 40112

Exp Oiag 220.3 User must obtain proper authorization before
Exp Olag 50.3 frequencies can be scheduled for use at WSMR.

3500 Medical

Medical support will be provided from D-18 throuqh event day.

S'!_MS-.'R-P Form 4 Edition of I Aut 79 in o*1solete .TIWS-N4R-P SOP 70-10c
I %1jr 0l 110



-o: OPERATIONS DIRECTIVE "VVrLDS01TS

PA D I MGAMOtS: NoneS_ ~~~, , E i iM H

-A PROCEI 4100 DATA PROCESSING

=a reduci Data reduction of detonation, dust phenomenology, shock wave expansions.
,ud form cloud formation, detonation velocity, uniformity of detonation, shock wave;aratior separtion, and fireball characteristics will be provided. The user is,quested Irequested to work closely with data analysis personnel during the data.ducttone reduction period to assure the reports are complete and in an acceptable

wumat.if format.

-TA DELIV 4200 DATA DELIVERY AND DISPOSITION

wree tabA Three tabulated copies of all upper air data and copies of all anemometertscharts wl be sent to the following addressee:

Comander, Field Command
Defense Nuclear Agency
ATTN: FCTT (CPT Raska)
Kirtland AFO, NM 87115-5000

1.PPLY/ST( 5300 SUPPLY/STORAGE/SERVICES

c~ur t ItSecurity: Security suppcit will be provided from D-57 through D+15 days.

-S'WS- ;R-P Form 4 Edition o' I AUm 78 is obsolete FTLWS-MR-P SOP 70-10cFo v- MAl



On N@96315A MASTER COUNTOOWN av =o., 0qo; I v. *o IF 1 4

lis AA PH•, 20DD J & OPERATION LOG 0o TEST NONSITE t 4,80 Ton ANFO EventUDS ARARAP 20DESItNATORJS} : NONE .E,
OPN TEST RANGE

INDEX: DATE: cONTROLUR: 5.
EVENTI RESP I %+TIM' E AC NAL T

.NO I ELEM EVENT TME G URS

STARTS TEST

I NR-CR mans Ranqe Control Coqmlex. -08H 30!4

2 NR-CR Conducts communications checks. -08H OMW

Provides time check.

3 User Conducts Thermal Radiation Source -08H 00W

(IRS) unit checks.

S4 User Commences liquid oxygen (LOX) fill. -07H OON

5 ASL Launches Sotim 3 met balloon. -06H 00DO

6 User Sets internal test bed roadblocks -06H 00W

and evacuates nonessential personnel.

7 KR-CR Checks command net. ready/hold and -4 004H
fire command inhibit circuits with
user.

8 NR-CR Provides standard countdown to event -04H 00W4
and two minute plus count.

9 ASL Launches Sotim 3 met balloon. 03H OON

10 NR-CR Verifies readiness of technical -03H OOW

cameras.

STEWS-MR-P Form 25(Rev) Replace* STEWS-NI-P Form 25, 1 Jul 73. which is obsolete. STEW3-KR-P SOP 70-10c

I Aug 78

.41 ? 2 2 4o

00N: 96315A MASTER COUNTDOWN OR OPRA IO T EIS NO 0 AG 0O A 1 A0: (Continuation) A -- D ESI GNAo 021111

EVENT R±Tt AEVENTTI
NO EL VE- t r 0ser

11 NR-CR Obtains _NOG0 status from user .0"O1 30W

based on weather evaluation-02H 0

12 User Conducts met detonation.-0110

13 NR-CR Directs SO-P to set external road- -0111 45M

blocks.

14 User Verifies Ai,. and Instrumntation 
-011 154

parks evacuated of nonessential

personnel.

is ASL Launches Sot i 3 met balloon ." 01h 0514



7 NR-CR Checks coanand net. ready/hold and 0411 Domfire commwand inhibitcruiswt
user.CjcI wt

8 14R- CR Provides standard Countdoiwn to event -4101
and tw minute plus count. -4 o

9 ASI Launches Sot im 3 met balloon. 0311 001

F!!urm1 23S(Rev) Replaces STEWS-Ni..? Toma 25, 1 Jul y3. which Laois lt.SESNlpSP~..O

OD NO: 96315H MASTER COUNTDOWN & OPERATION LOG ItEVISxON 40: PAGE 20F7

UDS PARAC3.APH 2000 (Continuation) OR ESINTOISiNN
EVENT RESP T±TFM-Z ACTUAL ATSNO ELEW EVENT - TIME C - 3ADJ

11 MR-CR Obtains GO-14OGO status from user -0211 30M4
based on weather evaluation.

12 User Conducts met deton4.lon. -0211 00

13 NR-CR Directs SD-P to set external road- -0111 45M4

14 User Verifies AcS. and Instrum~entation -OP 15sm
Parks evacuated of nonessential
personnel.

15 ASL Launches Sotlm 3 met balloon. -0111 0514

16 User Conducts met detonation. -0111 00m4

17 User Verifies TRS ready. -0111 004

18 Nu-CR Verifies overflight protection. -01H 0014

19 NR-CR Verifies and announces radar avoidance -0111 0O4
of test bed.

20 Us er Conducts arming of charge. -4014 OOS

21 User Completes arming and verifies 6Z clear -2014 OOS

22 MR-CR Lifts radar avoidance of test bed. -2014 00S

STEWJ-H-F form 25-1(1ev) Replaces STEWS-Wi-P ?or* 25-1, 1 Ju1 73., ~hich 1. obsolete. STEWS-NI-? sop 70-10c
I Aug 7S
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30 user Conducts met detonation. -02M OOS
31 User Detonates Charge. 

001 OOS

32 A5L Launches Sotim 3 met balloon. *OIN DOS
33 User Verifies safing of firing system. +01 DOS

34 User Verifies test bed safe and security +30" DOS
controls established.

35 NR-CR Directs SD-P to lift external road- +30M DOS
hlocks and set internal roadblocks.

STEIJS-?R-P For% 2Sliv A&plces STEWS-NI..p Form 25-1. 1 Jul 73. hc~L bo~. TV-jpSP7.o
I Aug 78

OD NO: 96315A MASTER COUNTDOWN & OPERATION LOG NvEsIoSe.eo: PAGE 4 o• oSupseu•.c•, 000 ....... (Co n ti n u a t i o n) 09 TESTUDS PAGRAPH 2000 
ICn DESIGATO($S) :NONE

EVENT usP I-+T±1 ACTUL TA
..- NO DE S. EVENT - TI E G 1 I

36 NR-CR Lifts internal roadblocks. +04H -0-

37 NR-CR Terminates operation. Releases +06H OO1
supporting elements.

TEST COMPLETE

4,

"i

STEWS-M- Foar 23-1(1ev) Replace* STEWS-NI-F Form 25-1, 1 Jul 73. which it oboolets. STEWS-Ni-P SOP 7 0o-10c
I kAu 71



01) 96315A (IV t( ' It Of'I(;NATGU!II 15

(ISP. CAM'VA CAPINA PI t gIot imp CORE** 14.(6. qo* tws
11 Al~riGN T~Y1O 5.. * a on410 3VC

1220 P-2762 .0coft S4 6ao. w.,S#2 * L.CCU -4. 0
6-1101' LOCOC4 5

.1411 01-44 4.0CII 400 Id 356 6344 ".Cam1 .500
W- 3:41 L.,CAN 00 1 P304 4L L51C.N -46 1

.280 0.4* 9A7 66 Id. a 0 .4 4
. .6 *40al LlOU" 4.44 or3 1144 a* ~a CAm .30

0,04 9-1 144* L.2C0 4144 13 2641 P-1649 t I.'CRM *A 13
1.3$7p47 LOCO" 446 is 9-1650 ~*LCCAH 440 12

-11244* LOCP4 1 6 P-0315 a. ixffR 460 k2

1.409 P-3772 LOCO" As* 0i 20 01-3033 A** siC AN .*a 1 3
9-377l2* s.Gc*" 400 13 P-3934 "A'LOCASS 460 1]
P,17?4* ILOCAl' 2146 6 6-3953 *0 LOCAss 400 5

1140 12715% -0..O 411 1) 9601 P-3097 LOCAlS 400 *.2
V1-2776 Locaff 4"0 1 ij O 

4
-3 .4 LOA .40 52

ov177'4' st.*sq. 236 F -2039 .* CAR 400 13
1247 F-3994146 LOCAlS 440 29S 014t03OAR -0 !

1-319tI* l.OCXA 406 12 206 -1346 #* toIA 464 13
i'16 41-27764* ;OCOM 464 13 or- S441 #*LOCO"S 400 03

1-2?774 L0CNw 460 0I 300 -3944 aLoCall 404 5.2
P-37164 ,0COf at's a '-2445 LOCAS 4A" !.7

5215 or_%let LOCO"S 466 52 '-1644 LOC"l 4,00 5.7
F111164 LOCO"S 440 l3 506 F-3607 LUNN41 464 12
PP-31024 LOCAlS 254 0 0-3940 LCC*R 464 13

1220 F-2$7qAM Lac""S 46 23 P-2044 LOCIM '60 to
-1-34F5 L.OCNW 04" 13 P36re LOCOM 4$0 to
1-27614* LOCO"S as$ 0 5542 P-247S LOCOlS 464 0
P225 1.147,* LOCOlS 4645"14 137 .0" 44 1
41-3?Q4# I.12C.1 406 5 .50 7-37 oIC 404 13
F-3-.9. LOCOM 25 154 7-27? LAN 44 2

5326 F-31904' LOCOlS 444 53 2476 5.004 466 12
F-37SIMI LOCO11 *of 123? or s.p OCO" 464 12

1 1$ 2_914* LOCO" 406 1 556 s -201 LOCC M 6R 12

N.3919* LOCPM 2504 0 P-260* * 5.CM 466 13
tal? V-300l* LOCO* 460 03 1-3013 LOCFA 409 to

1.2630s Loco" 406 53 site L-41 
4

LC06" -4
52053 P-26L2a LOCOlS 440 .3 0-69 OCR" 46 5
1275 P-1614* LOCOlS Is6 P-2020 LOCCRP )IS 11F-3017* LOCAlS 40 3 520 1-1964 "OVA-1. to"0 53
1260 P-27104* LOCl 404 5* W1-4611 POVA-L l6se 52

P-27614 LOCO"S '0 4" 130 13064 At 24 44
1205 0-270da LOCOS 404 52 d0o0 P19361 140*VO-L 2006 52
1262 P-1447* 5.00DM 400 12 6001 I*.3495 * 453V5SL 20116 52
1244 P-30711 LOCOM 404 5 3 0642 r-3493 *aNO'4A-L 26"6 t2

0-43 LOCO" 404 5)44 -11~AV- 06 1
5,561 tooq* LOWS40 ~45 -3246 **NOVA..5 zoos 12

O1-3042 5.3011 40" 5 4215 P-3910 ."IOVA... 2006 52

Jail 0-364*4~ MOVA-L .2460 S;0225 9-1913 *- NOvR-s 2006 52
v-2sV*9* s.OCAN 406 e1044 11-3242 1504-t. logo t2

04g*LOCA0 250 0-3422 MOV*-#. IS00 L)

2451 1.43** Loco"1 400 1-324 .4OVo-4 t0o" 53
242 P3,13"'a LOCOlS 54" 0-3934 'Mv*I-L 1#60 12
242 -30136* OO 5'FM oolL 4"

9014, OCA15 400 F -3*34 SIQVA-1. 24060 52

1 4Z*LOCAN Z56 4 ."a2 0-3940 N40VA-I. is** 52
Z#446 IS445** 5.006 As* t) 9-3"15 SOVO-L 2096 2

1644 P18466 LOCAlS 4 05
V-11406 5.30561 400 1
W-1949 MOVOAL 0009 13

See Kote I on page 2 of this document.
SSee Note 2 on page 2 of this document.

116



OR TEST DESIGNATOR: None
OD 96315A

%one

* 02. CARESO Ca"004 p LIN$ LX!. C6NI6N CARIRWR 04-1 LENS1

* STATION TYPE IT lIOM~ T"Pt

73440 7.546 ava-4. to"4 %3 "go5 F-Irse 4C also 3111

V-3911 *OVmt-4. 306 13 7-171% 4C 322

7350 3-2554 Wm5Vn-L loss ;3 37S12 *C 16

pls£ 1-, 5 3990 - .CS LoS0 08 17 -374t tell Las :S

0-3$4 p LjcqnC t)~ C I ls 9-113.17% p Let ss* ¶

7173 7-341 L~C¶3 ** 1V-001 -345 ývc00 Z3640 4
'172 V.3242 M'2VA-L z66* F 7574 .-v-l-N 'We6 ~
toll r-1.942C LOCOFI -00 tool*44134 30 '13

7121 P-3964 ~ Li3CA. 400 1i7155 NC4 60

p36 7-56 LOCAl' 404 5 or3% NYC-cE 2640 '

7201 F-396, 1.0cro 40 '1 H-lg w-7 264 7

F15 4.944 LOCARi 490 S1 7.5757, ,.C 60pm

F-1949 LOCAm 400 5 P-37,34 NYC -.w SeCC too

figs6 cut sill t 'I so 50 -SE NYC-goM 2ese L36

*so£ so67 71-V 2: 204022 MOVP-%. 6666 7

r-39ro fit:. loses gi6 .021Z MOVA 1-. 3000 530

71-50o" s 44.21 LOCOl 406 2
F-3979 Ott-01 I0004 216

P-3979 fit-" Jo40 a56
P-3106 711 -0 160o" 250
P-2960 or I-M. I so"e 214

P-3902 F 11 -0 10go0 iso
9-3903 7t I-" 16060 250
f-3904 ff1-H 16000 2s*
P-2001 , -ofs I "geo 250
V-21907 Fff-N losed 254
F-3904 "OVA-is 1060 256
P-3949 NOV6M_ los64 254
V-3110 Nova"N I00 am5
P-3111 NeOV"- 160 250
F-3142 POVA-0 104" 210
P-31,92 NOvA-e 304, 3250

P-39"l m34a0 A I so"0 ago

11-'41 r also 250

P-'44Q 4C 2500 250
F-4464 lot 300 250
*.C4fS too 306 264

0744 0-3t? Fit-"C 104040 as
F-39911 4C is"o so
P-3999 0C S6o" so

P-.4441 too Ste so

"as6 P-2732 OC 2506 5300
P-3?32 4C 2300 56"
W-23"A C 2504 500
F-3?39 4C 2540 iSee
W-3736 6C a5so I"4
9-53?3 cC also 560

0-37,30 4C 14041 16s
9-3731 4c ;ties Sea

0-3744 4C 2160 540

7-:731 1 C 2100 l60
?:74 a C 044 sea

F-3743 oc I5O* I"0

P-3744 0C ages0 I"

9-3749 *c g0o" sea
7r-174? 4C 2504 See
V-S740 4C 2500 'Ste
F-3?CO CC IS** See

117



1

2

118



APPENDIX C

STATEMENT OF ENVIRONMENTAL CONSIDERATION

ett, 1. Letter 23 Oct 1984 DNA to Assistant Secretary of Defense.

iti 2. Title page "Environmental Assessment of the MINOR SCALE
igh High-Explosive Test"

ind 3. Finding of No Significant Impact from Major General Grayson
1. Tc 0. Tate, Jr. USA Deputy Director, WSMR i
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DEFENSE NUCLEAR AGENCY

, WA5NIt.TON ,C ZO zo~oENVIRC9 OCT 1384 MINOR

LEEE

Frank

NEMORANDUM FOR ASSISTANT SECRETARY OF DEFENSE (MANPOWER, INSTALLATIONS Kennel

AND LOGISTICS)(ENVIRONMENTAL POLICY) KAMAN
COMMANDER, FIELD CO7UIAND, DEFENSE NUCLEAR AGENCY (FCP) 816 S1

SUBJECT: Environmental Assessment for the MINOR SCALE High-Explosive Test Santa

1. Reference DoD Directive 6050.1, Environmental Effects In the United States 4 Sepi
of DoD Actions, 30 July 1979.

2. Attached (Enclosure 1) is the Environmental Assessment for a High
Explosive test at White Sands, New Mexico. The findings of the Environmental
Assessment show that the program will not have a significant effect on the
quality of human environment.

3. Based on a review of the above findings and the guidelines contained in Final
the reference, I have determined that an Environmental Imoact Statement is not
necessary for this event. A Finding of No Significant Impact is attached
(Enclosure 2).

FOR THE DIRECTOR:

2 Enclosures THOMAS P. JEFFERS
as Director for Logisticsi I Engineering

Prepa

Di rec=
DEFEu

Washi
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KT-84-Ol1(R)

ENVIRONMENTAL ASSESSMENT OF THE

"C 3 OCT 84 MINOR SCALE HIGH-EXPLOSIVE TEST

Frank W. McMullan
ST Kenneth E. Gould

mar.LATIONS KAMAN TEMPO

' (FCP) 816 State Street

losive Test Santa Barbara, California 93102
mr

,e United States 4 September 1984

a High
=rt? Environmental

ffect on the

contained in Final Report for Period 6 February 1984 - 30 April 1985
:tatement is not
;s attached

CONTRACT NUMBER DNA 001-84-C-0154

- (--.-" THIS WORK SPONSORED BY THE DEFENSE NUCLEAR AGENCY

UNDER RDT&E RMSS CODE B3450 84466 H R 00002 259040
Engineering

for

Prepared for:

IUCL
Director

DEFENSE NUCLEAR AGENCY
Washington, D.C. 20305
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Finding of No Significant Impact

1. NAME OF PROPOSED ACTION

MINOR SCALE High-Explosive Test

2. DESCRIPTION OF PROPOSED ACTION

Field Command, Defense Nuclear Agency, proposes to conduct a high
explosive test program 3.5 miles south of the Trinity Complex, White Sands
Missile RanSa (WSMR), New Mexico to record blast and shock phenomena; record
damage to wespons, shelters, and systems; record effects of combined blast and
thermal phznompna; and increase the weapons effects data base. The orooased
plan is to detonate a charge of explosives equivalent to 4000 tons of TNT,
which would simulate the blast and shock from an 8 KT nuclear surface burst.
The planned ground zero (GZ) is within a few hundred meters of several smaller
scale detonations in 1981, 1982, 1983, and 1984.

Following the test the rubble will be removed; temporary structures and
recoverable clbling will be salvaged and removed; and the crater filled.
Alternate locations were considered but were discarded because of the
availability of the required geologic characteristics at WSMR. Further, the
proposed site is remote from population centers and is located on a national
range dedicated to large scale testing.

3. ANTICIPATED ENVIRONMENTAL EFFECTS

The proposed construction and test bed will result in the temporary
distrubance of about 480 acres of land. The effects of the explosion include
airblast, thermal, noise, ground shock, crater formation, ejecta, missiles,
and chemical by-products. Airblast dominates the other explosion phenomena.
Damage or destruction of plants and animals (mostly rodents and lizards) can
be expected within 1400 meters from the explosion of the 4800 ton ANFO
charge. Ground level dust and other air pollutants from the diffusion of the
explosion cloud will be well within the most restrictive air quality
standards. No endangered species will be affected by the program. Known
archaeological sites will not be affected.
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Finding of No Significant Impact
(continued)

4. FINDING AND CONCLUSION

The proposed action will not significantly affect the quality of the human
envtronment and is not controversial. Therefore, an Environmental Impact

-INDING AN( Statement will not be prepared for the proposed action.

Ehe proposl FOR THE DIRECTOR:
-~onment ar I
.aent wiII1

-MN DIRECI
ON D. TATE, JR.
General, USA

Deputy Director
(Operations and Administration)
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APPENDIX 0

PUBLIC AFFAIRS PLAN
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PUBLIC AFFAIRS PLAN

for

MINOR SCALE

1. SITUATION:

a. MINOR SCALE is a Department of Defense high explosive (HE) test

sponsored by the Defense Nuclear Agency (DNA) and conducted by Field Command,

DNA (FCDNA). The test objectives are to:

(1) Provide an air-blast and ground-shock environment for Department

of Defense (DOD) weapon systems, communication equipment, aircraft, vehicles,

and a variety of structures.

(2) Provide a thermal environment for select experiments.

(3) Record air-blast, ground shock, and dust phenomenologies.

(4) Record damage to DOD-sponsored experiments.

(5) Record combined thermal/blast effects.

(6) Increase weapons effects data base.

b. MINOR SCALE will consist of a testbed array surrounding an explosive

charge. The charge will consist of a 4800 ton mixture of ammonium nitrate and

fuel oil (ANFO) placed in a hemispherical container at ground level. There

will be approximately 300 experiments on the test bed being sponsored by 10

U.S. agencies and six foreign governments.

c. MINOR SCALE will be conducted at DNA's Permanent High Explosive Test

Site (PHETS) which is in the northern portion of White Sands Missile Range

(WSMR), N.M., about 18 miles south of Stallion Range Center. The nearest

communities are San Antonio, N.M., to the northwest and Three Rivers, N.M., to

the southeast. Each is about 30 miles distant with a very small population.

Socorro, N.M., with a population of about 9,000, is 40 miles to the northwest

and Carrizozo, N.M., with a population of about 4,000, is about 40 miles to

the east.
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SCOF 2. SCOPE: This plan is applicable to all DOD agencies and activities

-articipi participating in or supporting the MINOR SCALE test program.

. OBJE( 3. OBJECTIVES: To gain public understanding of the need for the test and to

I st allay possible public alarm in connection with the MINOR SCALE test.ilay po:
nd, 4. PURPOSE: To announce policies, objectives, responsibilities, and provide*PURPi

uldance guidance for the conduct of public affairs activities in connection with the

ent MINOR SCALE test program.:INOR SC•

EXEC 5. EXECUTION:*EXECI

a. Concept of Operations:a.(

(1) Since a number of government agencies and government-sponsored

:oepanie' companies will be involved in MINOR SCALE, close coordination and cooperation,

,mong th among the commands and agencies will be required to assure the success of the

Public a- public affairs effort attached to these tests.

(2) The Commanding General of WS4R is responsible for conducting

bl le public affairs and community relations activities designed to achieve public
Pnderstar understanding of the need for the tests and the absence of hazards in
ubic rsa rdcmlto ucs r alr faypriua

ere connection with the MINOR SCALE test program. Release of information on the

nchedulir scheduling, postponement, completion, success or failure of any particular

test or project phase will be coordinated with the range commander (Commanding:est or c. st

General, STEWS-PA, WSMR). Release of information will be by WSMR PAO in
;eneral, coordination with Headquarters, DNA. Coordination will be effected through
:oordinat.est

'he Test the Test Group Director, FCDNA, to HQ DNA.

,)n.

est

to
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(3) The WSMR commander will be solely responsible for the release of

information concerning matters Involving mishaps or matters pertaining to

ground safety on WSMR. The Defense Nuclear Agency will provide information

and assistance concerning any mishaps relating to MINOR SCALE to the WSMR
no

Commander. The above requirement stems from a DOD directive which states, in

part, "The release of public information regarding the safety aspects of

(testing) operations requires special attention. The possible hazards and
t

margins of safety are matters of public concern. It is essential, therefore,

that such information be released to the public by the single source that is

most knowledgeable."

b. Plan of Operations:

(1) The WSMR commander will ensure, for public affairs purposes,

there is continuous liaison between WSMR and the MINOR SCALE Test Group

Director so that maximum informational support, within the capabilities of the

WSMR PAO, can be provided.

(2) The WSMR PAO will ensure the continuation of public information

and comulnity relations programs designed to allay public apprehension as to

possible hazards and margins of safety during all phases of MINOR SCALE.

(3) Based on past experience with similar projects, the public

affairs effort will consist of a series of news releases and announcements

detailing various phases of the test program, monitoring public attitudes, and

answering press queries. If requested, WSMR PAO personnel, with FCDNA

representation, should conduct face-to-face discussions with community leaders

and media representatives prior to the event.

(4) It is essential that timely announcements be given the press

prior to and following the test in an effort to avoid speculation and

apprehension on the part of the public. Pre-test announcements (See Para. 7)

will be placed as required to meet news media deadlines. The WSMR PAO will

coordinate all releases of information as specified in paragraph 5.a.(2).
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eof

=t (5) Press announcements detailing mishaps or serious injuries to

-wing project personnel will be provided by the WSM, PAO as soon as possible

e Ia'M following the incident and in accordance with current directives. A sample

invariab, Im news release describing such an occurrence is not provided because of the

of many variables which occur.

e d (6) News media may attend the event, however, due to classifica-

tion of the experiments after the blast, news media photography will not be
tted. "F,

g is permitted. News media representatives will not be permitted to bring

Securi photographic equipment to the observation point without authorization from

WSMR Security. Video tape and still photography support will be provided

mce vic PS to the news media. Specifically, WSMR Public Affairs Office (PAO) will

etonaTuP produce video tape and still phtographs of preparation for MINOR SCALE and

ve the detonation. WSMR PAO will coordinate with HODNA PAO as to content of

the video tape and still photography. Video tape and still photographs will

be available for release to the media within one hour after the detonation.
-A PAO

COPY to HQONA PAO and WSMR PAO will approve any material released to the media.

One copy of material released to the media will be sent to OASD(PA) by

ic express mail or other overnight delivery service.

t for ts (7) Binoculars will not be allowed on the range to view the

rd event for rep.sons of security.

the obs (8) The test will not be open for public viewing. Attendance

COORD I rsat the observation point on shot day will be by invitation only.

6. COORDINATION: Direct communication is authorized between WSMR PAO
I the MI

'ormati ss and the MINOR SCALE Test Group Director on matters concerning technical

,roval, information, the success or failure of the test, or scheduling. Release

A i approval, content of releases and coordination among WSMR, FCDNA, and

HQONA will be handled as described in paragraph 5.a.(2).
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7. ENCLOSURES: The following enclosures are intended as models for the

release of information under the circumstances indicated:

Enclosure I -- Initial test announcement, to Le released as soon as PA

plan is approved.

Enclosure 2 -- Additional pre-test announcement, to be released about one

week before the explosion, with an approved photograph

showing test preparations.

Enclosure 3 -- Announcement of successful test, to be released within four

hours of the explosion, with an approved photograph and

video-tape of the explosion.

Enclosure 4 -- Announcement of unsuccessful test.

Enclosure 5 -- Questions and answers.
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INITIAL PRE-TEST ANNOUNCEMENT

11gh-e (To be released as soon as PA plan is approved)

orthe WHITE SANDS MISSILE RANGE, N.M., (DATE.) -- Preparations for a unique

high-explosive test program, known as MINOR SCALE, are underway In the

-truct northern portion of White Sands Missile Range.

here The purpose of MINOR SCALE is to expose Military hardware, vehicles, and

nd si structures to an air-blast and ground-shock environment. Test officials said

T there should be approximately 300 experiments, sponsored by 10 U.S. agencies

if an and six foreign governments, on the test bed.

38 foo The test, scheduled for June 1985, involves the detonation of 4800 tons

of ammonium nitrate and fuel oil (ANFO). The ANFO will be placed in a

'ommar 88 foot diameter hemispherical container at ground level.

The program is sponsored by the Defense Nuclear Agency (DNA), with Field

niles ICommand, DNA, Albuquerque, conducting the test.

there The test site is about 30 miles northwest of Three Rivers, N.M., and 40

miles west of Carrizozo, N.M. An environmental assessment has determined

group there will be no significant environmental effects from the test.

the Ni Marine Corps Major Michael G. Evinrude of Field Command, DNA, is the test

group director. The WSMR project engineer for MINOR SCALE is Lee Meadows of

the National Range Operations Directorate.

EncE1

En13 1
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SECOND PRE-TEST ANNOUNCEMENT

(To be released about seven days before the explosion with

cleared/avnroved photographs of test bed preparations).

(WSMR PAO will need 40 each black and white 8X10 photographs)

WHITE SANDS MISSILE RANGE, N.M., (DATE) -- Crews are placing 4800 tons of

a mixture of ammonium nitrate and fuel oil "(ANFO) into a 88 foot diameter

hemispherical container in preparation for next week's MINOR SCALE test.

The purpose of MINOR SCALE is to expose military hardware, vehicles and

structures to an air-blast and ground shock environment. There will be

approximately 300 experiments, sponsored by 10 U.S. agencies and six foreign

governments, on the test bed.

The test site is in the northern portion of the missile rage, about 30

miles northwest of Three Rivers, N.M., and 40 miles west of Carrfzozo, N.M.

An environmental assessment has determined there will be no significant

environmental effects from the test.

MINOR SCALE is sponsored by the Defense Nuclear Agency (DNA), with Field

Command, DNA, Albuquerque, conducting the test. Marine Corps Major Mici el G.

Evinrude is the Test Group Director. The WSMR project engineer for the test

is Lee Meadows of the National Range Operations Directorate.

Encl 2

132



SUCCESSFUL TEST

e re (To be released with approved video tape and black and white still photographs

me e:zi of the explosion).

R PA(! (WSMR PAO will need seven each 60- to 90-second videotapes and 40 each 8X10
of

m anr black and white still photographs to accompany the release.)
ter

WHIT WHITE SANDS MISSILE RANGE, N.M., (DATE)* -- The Defense Nuclear Agency

) suc (DNA) successfully detonated a 4800 ton high explosive charge in the northern
Ion C portion of White Sands Missile Range today at (TIME).

•e
The The purpose of the test, called MINOR SCALE, was to expose military

lware, qhardware, vehicles, and structures to an air-blast and ground-shock

ironm, environment. Approximately 300 experiments, sponsored by 10 U.S. agencies and

fore- six foreign governments, were on the test bed.

Mar Marine Corps Major Michael G. Evinrude, test group director for Field

muand, Command, DNA, said the event was a success. However, the effect of the

losio, explosion on the test objects will not be known until sponsoring officials can
d

mine examine their experiments.

tt

,cl 3 Encl 3
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ANNOUNCEMENT OF UNSUCCESSFUL TEST

WHITE SANDS MISSILE RANGE, N.M., (DATE) -- A Defense Nuclear Agency (DNA) 1. Q: Wh,

high-explusive detonation, designed to provide an air-blast and ground-shock A: In,

environment for experiments on the test bed, was termed unsuccessful today by cl

officials of the MINOR SCALE program at White Sands Missile Range. 2. Q: Ho

WSMR officials slid there were no personal injuries or property damage AN

associated with today's test failure. A: TP

Marine Corps Major Michael G. Evinrude, DNA test group director, said the a.

test was determined unsuccessful because (brief outline of reason).

Officials have begun a detailed, on-site investigation to determine the a

reasons for the failure. 3. Q W!

A: E

4. Q:

A:

5. Q:

A:

6. Q:

A:

Encl 4 Encl S
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QUESTIONS AND ANSWERS

1. Q: Why is photography not allowed?

phck A: Individual or press photography is not allowed because of numerous

-ua classified experiments on the test.

-fie 2. Q: How much did the MINOR SCALE program cost? How much of that was for

ch ANFO?

A: The cost to prepare the test bed, provide diagnostic instrumentation

,st and logistical support, is 7 million. Cost to test and evaluate the

jgis approximately 300 experiments is estimated at 30 million, ANFO cost

:Ximi approximately 1.1 million.

xim; 3. Q: What type of eyppriments are on the test bed?

tyr A: Experiments on MINOR SCALE range from measurement of air and ground

-ine shock waves caused by the blast to recording and documenting the blast

-K wa and thermal effects on different types of shelters, buildings, antenna
-ther systems, a wide range of military equipment and protective clothing,

ems. and equipment on anthropomorphic mannikins. Pictures of most of the

equ- experiments are displayed at the Observation Post.

-rim, 4. Q: How much TNT is 4800 tons of ANFO comparable to?

mu A: 4800 tons of ANFO is equivalent to 4000 tons of TNT.

1 to 5. Q: What size nuclear explosion is MINOR SCALE comparable to?

t si A: MINOR SCALE was designed to simulate the airblast effect from an eight

NOR S kiloton nuclear detonation.

.otor 6. Q: Why do you use ANFO?

W do A: ANFO is being used because it is currently the most cost effective

FO i explosive available. It is also very safe to handle. Research

pbos programs are ongoing to determine if more suitable and cost effective

-ogra explosives can be developed.

.pIos Encl S
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7. Q: Is ANFO harmful to the environment? How do you return the area to 14. Q

pre-test conditions? A

A: Upon detonation most of the ANFO is consumed leaving little residue.

After salvagable test articles and other materials are removed from

the test bed, all debris is picked up and put in a sanitary landfill. 15. C

8. Q: How do you get 4800 tons of ANFO to explode all at once? Can it

happen accidentally?

A: A 100 pound octal booster is centered in the ANFO to uniformly ignite

it. Accidental detonation of the ANFO is extremely remote. 16.

9. Q: How many simulated nuclear explosions have been conducted at WSMR?

A: DNA has conducted three previous nuclear simulation tests at WSMR:

DICE THROW in 1976, MILL RACE in 1981, and DIRECT COURSE in 1983.

10. Q: Have you scheduled more tests like this for WSMR? 17.

A: Yes, more tests are currently scheduled at WSMR starting in 1986 and

each year following.

11. Q: Why did you establish the Permanent High Explosive Test Site at WSMR?

A: The Permanent High Explosive Test Site (PHETS) was established at WSMR 18.

to provide a cost effective, reusable high explosive test facility.

12. Q: Can we go down to see the test bed either before or after the

explosion?

A: The test bed will be closed the day before execution because of final 19_

test preparations. Post test observations will not be allowed until

the day after detonation due to safety and security considerations.

13. Q: How far away will be blast be heard?

A: Atmospheric conditions greatly affect how far and where the blast can

be heard. On MILL RACE for example, the blast was heard several

hundred miles away. Towns adjacent to WSMR will likely hear the

blast.

136



ow is ateýJ

he high exd 14. Q: How is a test like this related to nuclear weapons?

-he thermal A: The high explosive test simulates the blast from a nuclear weapon, and

nuclear wea the thermal radiation source simulates the thermal radiation from a

0ow lonu be nuclear weapon.

=bserva-ior 15. Q: How long before we hear the blast and feel the shockwave at the

Ekbout 40 sc observation point?

Vround zerc' A: About 40 seconds as the Observation Post is approximately 8 miles from

Nhat is AV ground zero and sound travels 1060 feet per second.

ANFO Is an. 16. Q: What is ANFO?

an explosiv A: ANFO is an acronym which stands for Ammonium Nitrate Fuel Oil. It is

fuel oil. an explosive composed of Ammonium Nitrate (Fertilizer) containing 6%

Why is MtN fuel oil.

The test h 17. Q: Why is MINOR SCALE scheduled in the Summer and not the Fall?

lighteningi A: The test has been scheduled for June 84 to minimize the chances of

lighteninrv lightening affecting test bed equipment such as recording gauges.

Why is the Lightening storms are more frequent in the July-October time frame.

The test n; 18. Q: Why is the test called MINOR SCALE?

plans for A: The test name MINOR SCALE has no special significance. There are no

in June 8F plans for a test called MAJOR SCALE. The next test to be conducted

Why is MTt in June 86 is called MISTY PICTURE.

continue 19. Q: Why is MINOR SCALE larger than DIRECT COURSE? Will future tests

MINOR SCA continue to get bigger?

Future te A: MINOR SCALE was planned to simulate the battlefield environment.

SCALE. Future tests are not projected to get bigger than MINOR

SCALE.
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INTRODUCTI ON
141N SCALE Is the third test In the Misty Castle Sferie of large scale h~igh

enpolosive NOIE tests sponsored by the Defense Nuclear Agency to be conducted at
tih to Sands Missile Ransge (U9). show Mexico. It is currently scheduled for Jun.e

196S. The explosive charge will consist of 4.0411 toes Of m- so aefo nitrate A fool
oil (ANFO) mixture poured In bulb into a 44 foet radio% fiberglass hemisphere. The
resulting overpressure will simulate the equivualent al'blast of an R kiloton
nuclear device. the detonation of this charge will provide an dirbiast and qeound

0 ti a environament which will be used by a variety of agencies to collect basic
esploosivo. *vvrofflextal data or to test systems against a 51aulated nuclear

evonironment.

The test bed Is sponsored by Defense Nuclear Agency (DNA). with FfI4 Comand.
03* ($COMA) as its "ogrations agency tasked with evocutlo; the event. Participation

asi Opened to all Dlepartment of Defense 1000) and federal govenment agencies. olus
St.letted foreign count res. , erlwant selectlats wvnvln by a 0N* technical
review committee occurred in March 1984. Since then, agenclie with approved
;xeprlmensti have gone throw*gl an experiment definition and planning process with
FCOMA in order to locate the expil'1eents wbere they will lecefive tbe desired

effects.

In addition to the experiments associated with the owerpireuire environme..
ova series of experiments will be conducted to measuer the effects Of & Simulated
precursor environmnt.' the thermal flash f-oe a nuclear device heaits the groundI and
t he surface air mear the detonation. The b last "wve travel s through the heated
sur face a1ir fastser end creates a precursor on the 1hock wave near the surface. The
thermal precuorsor will Ilmiolatef this environment by orosldivsg a thin surface later
of helium g15 at the time of detonations. Since pressare oeaves advance foster in
helium than In air. the shochuanve will mone faster i" the helium envoironment and
create a Sieulatad precurSor.

Another swins Of experiments will he placed near thermal radiation sources
(tOS I so they can be subjected to a compnixf alrblnst/thermal environmnt. IR5
volts were used on both of the two previous 11151, CASTLE events - III. RACt and
a IhECT COURSE.

A TINS snit consists of a linear arrey of four Wward-directed nozzles, each of
which produces a flme. approximately two esters In diaenter and six mesters high.The radiant heat IS producedi by a chemical reaction between liquid Ouplen and
a)l Ininde power. Each nozzle directs S liters/sec of liquidi oxygen and S hg/sec of
auaminumo power Into the air. whoer the reaction taote place. releasfng about SO
megawatts of radiant heat.

The eight 13$ unlts w.ill he placed at various overpressures on the RWIN SCALE
testbed. The four nozzles will be spaced to provide specific heat evvv~rlonwets for
the Individual experiments, ranging from about 10 to a0 calories/sec/cen

COJECTIYtS

the primary objective of the test Ii to provide en alriblast aoo ground shock
environment for OW0 sponsored experimesnts. These experiments are designed to
determine the response of tactical and strategic weapon systems. coomwCstlons
equipment, vehicles, andl a variety of structures to this onylrovumot. A secondary
objective Is to provide a thermal environment (in conjanction with the airblast) for
Several experiments. A specific objective is to provide a simulated precursor
env inoiment.
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EVERNT DSCRIPTION

The test will be conIocted at WSM, 41eprosimtely 20 miles (30 k.) South of the
northern boundary (see Figures I and 2) at the Permanent High (Eplosive Test Site
(PHETS). Ground zero (GZ) Is the same location as GZ for DIRECT COURSE. as show. In
Figure 2. This location slios the reuse of nearby roads, the instrsnentstoon
parts. the three DIRECT COURSE instrumentatlon radials, and most of the diagnostic
Camera bunkers. However. because of the larger explosive charge, several changes
wiII be made.

The WOrbWast at the instrumentation Parks wlli be too strong for the standard
instrumentation trailers. Therefore. two things will be done. A series of hardened
bunkers lill be placed near the charge it the 10 psi overpressure level to perform
remote recordings. Seined structures similar to quonset huts will be placed at the
instrumenstation parts. These structures .li1 be large enough to contain two
Instrumentation trailers each. The trailers will then be configured to operate
remotely. I.e.. they will be umanned during the test.

The closest unprotected site Is the DIRECT COWES[ AdmInlstrattve park. noM
designated the Timing A Firing (TSF) part. This is where the timing sen firing
trailer and several other manned Instrumntation trailers will be lcated. This
part is about 11,000 ft mst Of GZ.

The administrative part for POIlSO SCALE is aft located on the northeast corner
of the Intersection of Route 7 and Route 20.

The Observation Point for Mellh0 SCALE will be approximately 1.6 miles north of
the new administrative park. in the old DICE TiOM area. An ANFO mixing plant will
be constructed to the north of Route 20, approxlmately ? mlues east of the MlIOR
SCALE adinistrative park.

The iMNO SCALE testbed consists of four Instrited radials (on@ precursor
radial), four instrmelntation parts, a TAF part, and an aoninlstrative park,. nearly
200 esperiments will be located on the testhed. Figure 3 shoes the layout of the

testbed. Fielding IlIMM SCALE reqaire the services of over 400 personnel skilled
construction workers. technicians. program managers, and scientific persomnnl with a
wide range of exlpertise. Instrimentation an the testhed wiii conSIst of:

Active and Passive Gauges: over 2300

lRecording Chiaaels: over 2200

Recording Cable: 7 millnon feet

External Experiment Response Cameres: 223

Internal Experiment Response Cameras: 51
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Figure 1. PHETS location.
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MILESTONES

Experiment Proposal Review at HOONA 16 - 17 APR 84

First POM 23 - 27 Jul 84

Testbed Construction Begins Aug 84

Cost Estimates Mailed to Experimenters 31 Aug 84

Second POM 24 - 28 Sep 84

Third POM 26 - 30 Now 84 i

Experiment Installation Oct 84 - May 85

Installation of Instrumentation Bunkers Jan 85 - Mar 85

TRS Installation M4ar 85 - Apr 85

MFP #1 29 May 85

MFP *2 6 Jun 85

Dress Qehearsal 10 Jun P5

M.INSOR SCALE Readiness 13 Jun 85

Experiment Final Reports Jan 86

Results Symposium Feb 86
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SECTION I

eNO. INTRODUCTTON

156
_7 A. PURPOSE.
-58 This Safety Plan establishes the MINOR SCALE Event Safety Program.
'59

P :60 MINOR SCALE is a Defense Nuclear Agency (DNA)-sponsored. large scale, high explo-

T 69 sive field test with the purpose of exposing structures, shelters, military systems

NOR SCALE and equipment to blast and thermal phenomena simulating the detonation of a nuclear

e field tp weapon. Four thousand eight hundred tons of anmmonium nitrate fuel oil (ANFO).

equipment which produces an airblast equivalent to four thousand tons of TNT or 8 kiloton

mpon. Fou nuclear, will provide the blast and shock environment. Eight arrays of a nozzle-

ich produc '3 dispensed aluminum powder and liquid oxygen mixture will provide a thermal radia-

=lear. will tion source (TRS) for selected experiments to evaluate the synergistic effects of

spensed alt blast and thermal radiation phenomena. The charge will be placed in a fiberglass

on source hemisphere. 88 feet in diameter (Figures 1 through 5).

-ast and th DO, federal government agencies, and selected foreign countries are

-misphere, the participants. Over 180 individual experiments will be conducted. Typical

experiments are:

Be particic - Blast and thermal effects on above surface and partially buried

mperiments shelters, blast shelters, and industrial buildings.

- Blast and thermal effects on various radomes and antennas.

- Blast and thermal effects on anthropomorphic dummies.

- Blast and thermal effects on military communication and protective

equipment.

- Phenomenology diagnostic measurements.

- Cloud measurements using various techniques.

- Blast and thermal effects on various armored vehicles.

- Blast effects on propagation of electromagnetic signals (radar,

communications) in airborne systems.

- Remote pressure sensing (air/ground).

a. SCOPE.
The Safety Program for MINOR SCALE is designed to provide an active,

B. functioning mechanism with the goal of identifying actual and potential hazards to

personnel and equipment. Section I delineates responsibilities and identifies the

functionin

personnel
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participants for the event. Section II contains definitions pertaining to hazards

classification and access restrictions. Section III identifies general procedures

for the test bed. Section IV lists specific hazards and access restrictions asso-

ciated with the experiment layout. Additional information is provided in the

attached annexes. Annex A lists the participating experimenter Project Officers.

Annex 8 is the Summary of Hazards for WSMR. Personnel locations on the test bed

are sum•narized in-Annex C. Annex 0*lists emergency procedures. Annex E*is a copy

of the Sandia National Laboratory Arming and Firing procedures. Annex F*contains

the Safety Standing Operating Procedures (SOP), approved by WSMR, for each

hazardous operation. Annex G*establishes requirements and priorities for reentry

into the test bed postshot.

C. APPLICATION.

All participating organizations shall comply with the policies

contained herein. The Test Group Director (TGO), with the concurrence of the

Chief, Safety Office, WSMR. may permit variations if, in his judgment, such

variations are necessary for successful execution of the test. In such cases,

adequate alternate safety procedures will be published as a supplement to this

4ocument. When a conflict exists between the requirements of this document, FCDNA

Instructions, WSNR Regulations, or those of a participating agency or DOD contract

agency, the procedure providing the more stringent or higher degree of protection

will be followed. Questions of technical interpretation will be referred to the

TGO for resolution.

0. RESPONSIBILITIES.

The Director, Test Directorate, Field Command, DNA (FCT) has ultimate

responsibility for the safety of all DOD/FCDNA operations, personnel, and

equipment. The MINOR SCALE Safety Program is the responsibility of the MINOR SCALE

Test Group Director (TGD). The Test Directorate Safety Engineer (FCTS) implements

Test Directorate Safety Programs and is responsible for coordination of all MINOR

SCALE safety issues with the WSMR, Safety Office for the TGO.

Each MINOR SCALE agency shall be responsible for:

1. The safe conduct of its operations at WSMR.

2. Coordination of hazardous activities with the TGO to prevent jeop-

ardizing other experimenters and their equipment.

* not included in this POR.
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3. Reporting all accidents to the TGO.

4. Knowledge of, and compliance with. the requirements of this plan.

E. REFERENCES.
A. 1A2

1. WSNR Regulation 385-15, Safety Standing Operating Procedures, 22 Cal

August 1983. tive measures

2. Department of the Army Materiel and Readiness Command Regulation Cal

385-100, Safety Manual. 17 August 1981. or extensive d

3. CFR Title 29. Part 1926, Subpart U, Blasting and Use of Explosives. by limiting p

4. WSMR USERS HANDBOOK, Volume II, 1 October 1980. and/or remote I

5. MINOR SCALE Operational Requirement. Ca-

and/or test sY

mum use of pro
Ca

tests system c

directly invo

specified haz4

C. C(
S.

sonnel which

determined by

0. T
T

experiment en

E.

instrumentati

ing agency.
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SECTION II

DEFINITIONS

A. HAZARD CLASSIFICATIONS.

CLASSI Category I - Catastrophic. So hazardous that no preventive or protec-

" I - tive measures can be taken to reduce this hazard below a calculated risk.

ie tak e Category II - Critical. Could result in injury or illness to personnel

- II :or extensive damage to experiments and/or test system components unless controlled

- to e by limiting personnel access, or by using special protective clothing/equipment

,nel a and/or remote handling devices.

ling de Category III - Marginal. Potential hazard to personnel, experiments,

ry III and/or test system components which can be controlled by special handling and mini-

I compol mum use of protective clothing/equipment.

lve clc Category IV - Negligible. No hazard to personnel, experiments, or

r, IV tests system components.

-nents/ B. LIMITED ACCESS ZONE.

:D ACCE A zone in which access to work areas is restricted to those persons

e in w directly involved in handlino the hazardous items and/or participating in the

in h specified hazardous operation (normally for a specified time).

is oper, C. CONTROLLED ACCESS ZONE.

LLED A Similar to "Limited Access Zone", but allows those activities and per-

3r to I sonnel which have minimum interference with the specified hazardous operation, as

minim determined by the TGD.

TGD. 0. TEST BED.

BED. The area surrounding ground zero (GZMS) which encompasses all

area experiment emplacement, instrumentation trailer parks, laser and camera bunkers.

ement. E. AGENCY PROJECT OFFICER.

Y PROJ The individual charged with the field responsibility of installation,

ndivid instrumentation, and recovery of experiments fielded on MINOR SCALE by his sponsor-

and re ing agency.
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SECTION III

PROCEDURES
med

A. GENERAL. apt

The policies set forth in this section are established to assist the Iso
Skil

TGD in fulfilling his responsibilities and to insure safe execution of the tests.

re(
B. PARTICIPATING AGENCIES. Uni

1. The Project Officer (PO) for each agency participating on MINOR sti
SCALE shall be responsible for the safety of his personnel and for the safe conduct vel
of his agency's operations at the MINOR SCALE Site. Project officers are listed in en
Annex A. Each Project Officer with hazardous operations shall prepare a Standing am

Operating Procedure (SOP) for hazardous operations on MINOR SCALE and shall assist E.
the TGO in modifying the plan, if necessary, so that it meets the approval of the
TGD and the WSMR, Safety Office. The PO shall also assist the TGD in preparation cc

of any reports or forms pertinent to his experiments that may be required by WSMR. 38

2. The agency's SOP shall identify procedures which are required for

the safe conduct of the agency's operation and which are to be followed by agency
personnel during the fielding, test, and experiment recovery phases. It shall
emphasize hazardous materials and/or conditions that may be encountered during any
phase, and shall provide detailed procedures to be followed in order to cope with Pi

Pi
such hazards. Each SOP will be approved by the TGD and the WSMR, Safety Office.
Approved SOP's are Included in Annex F of this document.

t
3. Agency contractors and subcontractors will be considered to be a

0-part of that agency. It shall be the responsibility of the agency PO to assure f
f

that such contractors and their personnel conform to the requirements of this docu-
ment.

C. PERSONAL PROTECTIVE EQUIPMENT.
All participating agencies shall provide their personnel with the

necessary personal protective equipment for use during those operations in which c

personnel hazards exist. This equipment shall meet requirements and specifications
of the Department of Labor and shall include items such as hard hats, safety shoes,
protective goggles, and special equipme-t for specific tasks (e.g.. nonstatic

clothing, face shields, etc.).
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D. MEDICAL EMERGENCIES.

The TGO will arrange for, and publish, procedures for handlino major

medical emergencies. Participating agencies shall provide first aid supplies

appropriate for the hazards involved in fielding their experiments. First aid

supplies shall be maintained in a conspicuous and convenient location. A First Aid

kit will be available at the GZ construction trailer. In the event personnel

require transportation to the hospital, call the Socorro Ambulance (Annex 0).

Until EMT's are available at Stallion, staff personnel trained in first aid will

stabilize injured personnel, and if determined to be acceptable, use a suitable

vehicle for transport to meet the dispatched ambulance either at Stallion or

enroute. During charge construction and event execution and reentry, a WSMR

ambulance and medics will bp on site.

E. EXPLOSIVES.

Explosives used at WSMR will be handled, transported, and stored in

compliance with Department of the Army Materiel and Readiness Command Regulation

385-100, Safpty Manual; and CFR Title 29, Part 1926, Subpart U, Blasting and Use of

Explosives, whichever is more applicable. The TGD has Jurisdiction over all explo-

sives related to MINOR SCALE and he shall be notified prior to their arrival at

WSMR. A WSMR safety representative shall be included on the access lists for all

explosives areas and shall be included as a member of the Pre-arming and Arming

Parties, and Postshot Assessment 7aam.

1. Transporting. The transportation on WSMR of all explosives related

to DIRECT COURSE is under the jurisdiction of the TGD. All explosives transported

on WSMR must be carried in vehicles complying with Chapter 22 of DARCO4R 385-100

for transporting explosives. Approved vehicles must carry appropriate fire fight-

ing equipment, including Class 8-C portable fire extinguishers, explosives tie-

downs, and other safety equipment. When carrying explosives, the vehicle must

display the appropriate "EXPLOSIVES" signs. Explosives shall not be transported

into or out of the test bed complex until after the agency Project Officer has

developed plans for these operations and they have been approved by the TGD.

Separation of nersonnel from potentially hazardous explosives will be based upon

quantity-distance tables of OARCOMR 385-100.
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NOTE: The TGD may perm.it transportation of 2 kilograms or le!- of
explosives and the detonator on the same vehicle provided the
detonator is carried in its shipping container and physically
separated from the explosive.

2. Storage. The TGO will arrange for appropriate explosive storage

magazines for use by DNA agencies and contractors. Requirements for storage shall

be made known to the TGO at least two weeks before explosives are due to arrive at

WSMR.

3. Instrumentation. An explosive that is instrumented shall be

handled in the same manner as one having detonators. When not in use, the instru-

mentation leads shall be connected together and grounded to the container.

F. HYDROGEN.

The TGO shall be notified of hydroqen deliveries to the MINOR SCALE

test bed at least two working days before deliveries are to be made. TRS pits

require hydrogen servicing. Areas containing hydrogen tanks will be designated

Limited Access Zones during and after the tanks are serviced.

G. LIOUID OXYGEN (LOX).

The TGO shall be notified at LOX deliveries to the MINOR SCkLE test bed

at least two working days before deliveries are to be made.

At least two persons qualified to handle LOX shall be suited in protec-

tive cle'hing for each handling operation. One member of the crew performing the

LOX hanaling or transfer operations shall be designated to have full authority over

all personnel and equipment in the immediate vicinity and shall be responsible for

the safety of these personnel during the time required for the handling or trans-

fer. Operations shall be performed only in open areas where good ventilation can

be maintained. The area around LOX transfer points will be inspected to assure

there are no oils or grease which could be stepped on. Boots will be inspected for

oil/grease. System materials which will come into contact with LOX shall have

ductility and impact resistance suitable for the temperatures involved. Head.

face, hand and foot protection, as prescribed by the approved SOP, shall be worn
during all operations involving LOX. Any oil/grease will be cleaned from boots and
the area before LOX is used. LOX will not be used to blow clothes or body parts

clean of dirt or moisture. Personnel protection and handling procedures shall

conform to Paragraph 6-6 of AFR 127-101. In addition to the requirements of AFR
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7-101, fresh

midling and t

Al. less of 127-101, fresh air breathing equipment shall be maintained in readiness during LOX-- •ed the

Fl ysically handling and transfer operations.

tted to the H. AIR TRAFFIC.
wd approval., storage Flight plans for all air traffic related to MINOR SCALE shall be sub-
mirement for qe shall mitted to the TGO for review and forwarding to WSMR Flight Safety for coordination
mstshot oper rrive at and approval. Because of the varied and continuing operations at USNR, the re-
-rm 46-e mus quirement for advance approval of flight plans applies to dry runs and pre- and

E 'all be postshot operations, as well as shot day activities. A National Range STEWS-NR-P
A! instru- Form 46-e must be submitted to the WSMR Range Program Office for each flight.

tional Elec I. ELECTRIC POWER.
Wicuous plac All electrical systems shall conform to the requirements of the

urer's instr OR SCALE National Electric Code. High voltage signs shall be posted in appropriate, con-
ads.. ground, RS pits spicuous places. Generators shall be operated in accordance with the manufac-

.ppendix K, signated turer's instructions and shall be operated only by qualified personnel. Generator
-eference dur pads,. grounding, and fuel supply systems shall comply with WSNR Regulation 420-3,

~or all eec Appendix K, Paragraph 2. All instrumentation trailers using a floating ground

hall be usp 'est bed reference during operations must be equipped with a positive earth grounding system
shall include for all electrical components, including power sources. This earth ground system

otrailer is ir Drotec- shall be used at all times except during test operations. The grounding system
rate the unqr ming the shall include a red and green light warning system to visually identify whether the

Slty over trailer is in the grounded or ungrounded configuration. The red light shall indi-

f))le for cate the ungrounded configuration.

for use in (I r trans- J. ELECTRICAL STORMS.
and transfer Tion can The TGO shall be responsible for supplying potential gradient meters
5 miles of a, assure for use in determination of the approach of electrical storms. Explosive handling

K. Yted for and transfer operations shall be terminated whenever electrical storms come within
11 have 5 miles of any hazardous operation.

Fire exting Head. K. FIRE PROTECTION AND REPORTING.
phase when n le worn The TGO shall arrange for fire protection for MINOR SCALE facilities.and types ,• )•ts and

Fire extinguishers will be provided to agencies for the duration of the fieldingtion 420-3. lv parts
rord 4203. Jv shall phase when necessary to meet the requirements of WSMR Regulation 420-3. Locations

re e AF Sand types of fire extinguishers shall be as prescribed in Appendix N, WSMR Regula-
tion 420-3. Any fire, regardless of type or size, shall be reported. Fires may be

reported by any of the following means:
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1. Telephone: Dial 67g-4434.

2. Radio: Any radio net having a base station with telephone communi-

cation.

3. Messenger: If neither telephone nor radio is available, a mes-

senger shall proceed to the nearest telephone or fire station.

L. DESIGN SAFETY FACTORS.

Following is a tabulation of minimum safety factors to be used in the

design of test items:

Factor of Safety
Item for Basis

Personnel

Handling Equipment 4 Material Yield Strength

Cryogenic Systems
and Materials 5 Material Yield Strength

Note: Application of safety factor where personnel are involved is:
Load or pressure x safety factor - minimum design load or pressure.
Where loads or pressures are to be test related only (that is, in-
duced by the test), no factor of safety is required.

M. VEHICLES.

Speed limits on WSMR numbered roads shall be as posted by WSMR. The
maximum speed limit on all roads within the MINOR SCALE test bed shall be 25 miles

per hour.

N. CONTROLLED ACCESS ZONES AND LIMITED ACCESS ZONES.

Controlled Access Zones and/or Limited Access Zones have been developed
on the basis of information provided by participating agencies. A Test Bed Layout

Indicating the location of the hazardous operations is shown in Figure 6.

0. POSTSHOT.

Postshot reentry into the test bed by experimenter personnel shall not
be permitted until the Postshot Assessment Team has completed Its survey and re-
entry is authorized by the TGD. The Postshot Assessment Team shall include repre-
sentatives from the WSMR Radiation Protection Office and Safety Office. Postshot
Reentry Procedures and experiment recovery requirements are specified in Annex G.
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SECTION IV

EXPERIMENT HAZARDS AND ACCESS RESTRICTIONS

A. GENERAL.

A variety of hazards will exist at the MINOR SCALE test bed. The MINOR

SCALE-generated hazards can be minimized by cooperation between agencies, by making
all personnel aware of them, and by use of judgment in working with hazardous

items. In addition to these hazards, there are natural hazards which exist because

of the locale and environment. This section identifies the more serious hazards

that will be encountered at the MINOR SCALE test bed.

B. NATURAL HAZARDS.

Annex B is a summary of hazards which might be encountered at WSMR.

All personnel assigned to, or visiting, the MINOR SCALE test bed should be provided

with a copy of this information.

C. AIRCRAFT SUPPORT..

Several organizations will support the event with aircraft as sum-

marized in the supplement to the OR.

0. MINOR SCALE TEST BED HAZARDS.

This event involves hazards which are unique to the type of burst simu-

lated and to the different types of experiments which make up the Test 8ed Layout.

Table 1 displays the hazardous operations which have been identified

for this event. These operations are summarized in this section. Specific safety
Standing Operating Procedures for each operation will be approved by the WSNR

Safety Office and included as Annex F. Applicable portions of the approved SOP's

will be posted conspicuously at the site of each operation in accordance with the
provisions of Rzforence 1. SOP's will be numbered NR-PD (Operation Number 1

through 14), coinciding with ANNEX F - Operation Number 1-14.

Table 2 presents a summary of hazardous materials included in the test

bed. Figure 6 locates hazardous experiments within the Test Bed Layout, specifying

access restrictions. Hazardous operations are summarized below:

1. Container Construction. The container will be a segmented fiber-
glass hemisphere 44' in radius. The base of the hemisphere will consist of 24

identical segments and the top (or cap) will consist of 12 segments as shown in
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Table 1. MINOR SCALE hazardous operations (Concluded).
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Table 2. Hazardous miaterial summnary.
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Figure 4. A cross section of each segment can be described as follows: the inner distri

surface will be a 1/4 inch of fiberglass. This outer layer will be different the he

thicknesses depending on the height above the ground. At ground level the fiber- days t
glass will be 3/4 inch thick; at the top of the hemisphere, it will be 1/4 inch
thick. Individual segments will be erected by a special hydraulic fixture, bolted Surfac

together, and sealed with an additional quarter inch fiberglass patch on the inner analyz
and outer surfaces along each Joint. form !

The entire structure will rest on a wooden, circular frame that sits on butior
25 vertical, buried, wooden poles. The interior ground area will be covered by a Annex
mylar sheet to prevent ground moisture from getting into the ANFO. (Annex F-I)

2. ANFO Mixing. A mixing plant to add diesel oil to ammonium nitrate plied
to make ANFO (Blasting Agent) will be set up on the North Range, WSMR, in support main
of MINOR SCALE High Explosives Test. The mixing plant will be located 1.45 miles lets.
east of route 7, on route 20. Fuel oil delivered to the mixing plant In trucks trans
will be discharged Into the auger carrying the ammonium nitrate from the hopper to spher
elevators. The ANFO will be gravity loaded into trucks from the elevators for assem
delivery to the hemisphere at GZ. The trucks used to transport the ANFO will be lines

appropriately marked, as will the mixing plant. The raw material for the ANFO, at botto

the mixing plant, will be limited to 100 tons of ammonium nitrate and 100 tons of
diesel fuel oil. (Annex F-2) holde

3. Explosive Operations. After completion of the fiberglass container tem.
and prior to ANFO loading, the booster charge will be constructed at ground level Sandi
in the center of the hemisphere fiberglass container. cable

a. The booster, consisting of 310 pounds of Octol, will be con- local
structed in a hemispherical shape approximately 28 inches in diameter. Two CH-6 Timii

sub-booster pellets will be emplaced in the Octol booster. Each sub-booster will tion
have two lengths of flexible confined detonating cord (FCDC) attached that will be and
extended outside of the fiberglass container and tied off during the remainder of and
the charge loading operation. by t

b. ANFO Loading. 4,800 tons of ammonium nitrate-fuel oil mixture
(ANFO) will be loaded into the 88-foot diameter, honeycombed, fiberglass hemi- Syst
sphere. The ANFO will be delivered to the test site in bulk form from the mixing
plant in hopper trucks and pneumatically discharged into the hemisphere. Two higt

workmen inside the hemisphere, wearing self-contained breathing apparatus, tesi
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r distribute the ANFO to insure a uniform level. This process will continue until

t the hemisphere is full. The entire loading operation will require approximately 10

days to complete, working daylight hours only.

h ANFO quality control will be monitored by personnel from the Naval

d Surface Weapons Center (NSWC). Samples of ANFO will be taken from each load and

r analyzel for fuel oil content and particle size. Each load is weighed on a plat-

form scale to-track actual charge weight. Particle size and particle size distri-

n bution are important for both charge density/weight results and ANFO sensitivity.

1 Annex F-3 is the ANFO Loading SOP.

4. Booster System/Pre-Arming. The MINOR SCALE booster system, sup-

plied by NSWC, consists of a 27.5-inch diameter OCTOL (75/25 HNX/TNT) hemisphere

t main booster weighing nominally 310 pounds and containing 2 CH-6 sub-booster pel-

S lets. Four 60-foot aluminum sheathed, flexible, confined, detonating cords (FCOC)

s transfer detonation from the exploding bridgewire detonators to the Octol hemi-

0 sphere. Pre-arming consists of placing the Octal hemisphere and sub-booster

r assembly inside the fiberglass hemisphere prior to charge construction. The FCOC

e lines are pre-positioned inside during assembly and exit the hemisphere through the

t bottom and are tied off once the detonator holders are attached.

f Arming consists of attaching the four TC234 detonators to the detonator

holders at the end of the FCOC lines and enabling the Arming and Firing (A&F) Sys-

r tem. The detonators and firing system are designed, supplied, and operated by

Sandia National Laboratory Albuquerque (SNLA), Division 7132. Four 300-foot 'C'

cables, pre-positioned in the structure, attach the detonators to the X-unit

located on the test pad. This unit is connected to the A&F System located in the

Timing and Firing (T&F) Van, approximately 6000 feet away in the West Instrumenta-

tion Park. The A&F System consists of an arm panel with an "Arm/Safe" key switch

e and monitor lights, a high voltage panel, an interlock panel, two power supplies.

r and a cable lock box with key. The system is locked out until after final arming

by the two keys in the system.

The Arming SOP is provided as Annex F-4. The SNLA SOP No. 02700 8502.

System Description and Detailed Procedures, is provided as Annex E.

5. Helium Sound Velocity Probs. Forty sound velocity probes in which

high voltage spark gaps and microphone sources will be installed on the MINOR SCALE

test bed precursed radials. The spark gaps are part of a system for measurement of
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helium concentration in the helium bag. Plastic covers will be placed over each stat

spark gap probe during calibration, as a personnel protection system. Each cover one

will be marked *Danger High Voltage* and 'Do Not Remove'. (Annex F-5) be

6. Laser Field Operations. Two 100 Joule ruby lasers, Holobeam matr

Laser, Inc., fotel 810 will be mounted in manned bunkers 5038 feet from G2 along

the west radial. The laser beams will be aimed at diffuse screening targets behind izat

the leading edge of the helium bag and GZ. Laser operating personnel, observers pre-

and guards must wear protective glasses during operation. The lasers will be the

locked out when not in operation. (Annex F-6)

7. Blast-Gauge Stations. Ten blast-gauge stations will be installed the

on two radials of the MINOR SCALE test bed. Each station will incorporate a beta con

densitometer gauge, Amersham Corp. promethium-147 beta source, 500 mCi. The beta

densitometer gauges will be calibrated and used to measure the blast-wave density app

for the MINOR SCALE HIGH explosive blast test. A no access area will be roped off sai

around each blast-gauge station and posted with radiation warning signs visible to cam

personnel approaching from any direction. (Annex F-7) exP

B. Pyrotechnic Ejecta. Ten bowling balls, five buried at 5 feet on

ten foot intervals starting at 50 feet from edge of hemisphere, and five buried at rel

2 feet on ten foot intervals starting at 60 feet from edge of hemisphere will be oul

placed on test bed. Each ball contains approximately two pounds of a 40% magnesium exi

and 60% teflon pyrotechnic wax based mixture which will be initiated by an Atlas Hei

N-l00 Electric match containing 16 mg of Class C pyrotechnic material. The EP!

pyrotechnics will be fired on test runs and at event zero time through the timing St

and firing system (1/2 amp, 50 ms signal). Storage, handling and transportation

will be in accordance with regulations for explosives. A limited access zone will ti

be established during tests and final installation of devices. (Annex F-8) a

9. Streak X-Ray. A Xevex X-ray tube, 631 roentgens/hr @ one meter, ox

30 kv @ 9-10 ma will be emplaced in an underground vault on the test bed with two

sails projecting above ground level. The X-ray source transmits from one sail to U

detectors on the other sail. Sails are 4-6 inches apart. Area will be roped off

during calibration. (Anne% F-9)

10. Automatic Dust-Tube Catchers. Nine dust-tube catchers will be e

emplaced in the test bed. Each dust-tube catcher contains 54 gms detasheet and

M-70 mini-cap detonators. The dust-tube catchers will be placed at 50 and 30 psi r
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within ,ah stations within the precursor bag area. Each station will have three pedestals,

me the ba over one above the bag and two below the bag. The area within 50 feet of each tube will
inated be designated a limited access zone during loading and arming of the explosive

(Annex beam matrix. (Annex F-10)

11. long 11. Soil Characterization. A soil test gauge, Troxler soil character-

gauge ' hind ization gauge with 8 mCi Cesium-137 and 40 mCi Americum-241 sources, will be used

0 post-s vers pre- and post-shot to take soil samples on MINOR SCALE test bed. When not attended

=em wil be the system will be properly secured. (Annex F-11)

12 12. Holograph. A holograph apparatus will be emplaced underground on

-t bed w ied the test bed with two sails extending 6 inches above ground. The holograph gauge

Stwo ir.ta contains two internal lasers, a ruby pulsed 12 mjoule laser, and a 3 mw continuous
mllium M eta wave gallium arsenide laser. Both lasers are wholly contained within the gauge

mus. Si ity apparatus. Since the laser beams emit only between the 2 inch gap between the

there i off sails, there is no eye hazard to personnel for normal operations. High voltage

nts wi' to components will be locked out and/or disconnected when internal components are

(Ann exposed. (Annex F-12)

1: on 13. Hardened Shelter. Small quantities of sulfur hexafluoride will be

end 10 me at released 10 meters upwind to two hardened shelters (1220 and 1221). Concentration
and I be outside and inside the shelter will be measured. The SF concentration is not

d to e um expected to exceed 10 ppm. Pre- and post-blast tests are required. Sulfure

mur-ýe i las Hexaflouride is a nonflammable, nontoxic inert gas. It is used as a tracer gas by

,d other T:;e EPA and other regulatory agencies in tests to study air movement in open air

-s. (Ann ing studies. (Annex F-13)

11 ion 14. TRS Operations. Eight Thermal Radiation Source (TRS) installa-

will be ill tions will be located on the test bed. Each site will consist of a pit containing

trol sys a control system and regulators, and a supply of powdered aluminum, hydrogen and

.The r, oxygen. The four burners for each pit will be buried approximately 40 feet from

!rvice P4 
Mo the service pits. These systems will be serviced and maintained in accordance with

RS Stantc to the TRS Standing Operating Procedures. The pit areas will be designated Limited

Zones. F Access Zones. The TRS units will be monitored by the TRS Central Control System in

RS Inst the TRS Instrumentation Van (West Instrumentation Park) and fired as part of the

timing P event timing and firing system. (Annex F-14)

M 1 Military vehicles and other equipment will be located along the west

I betwep s radial between 1720' and 3500' from GZ. Some of these test articles will contain
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diesel fuel to run their engines during the test. The diesel fuel in test articles

requiring TRS support will not Ignite.

Three 55 gallon drums of nonsensitized nitromethane will be enplaced on

the test bed (see 8065, 8066, and 8067 on Figure 16). These drums will be stored

and transported as a flammable liquid.
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ANNEX A

MIN3R SCALE ORGANIZATION

FCONA Test Group Staff

Test Group Director Maj Mike Evinrude

Technical Director Capt Edward Raska

Test Group Engineer Lt Stephen L. Crawford

Asst Test Group Engineer SSG Ron Kiner

TRI Design Engineer Mr. Ray Harrison

TRI Construction inspectors Huey Lewter and Vance Porter

Instrumentation Engineer Lt Allen 0. Taylor

Cable Coordinator Mr. Jim Mathews

Program Analyst Mr. Dwight Simpson

Program Director CPT Charles G. Wells

Program Director CPT Ken Jeffrey

Program Director (TRS) LCOR William Taylor

Technical Director (TRS) LCOR Kirk Mathews

Safety Officer LCOR Kenneth Miles

Photo Program Director Mr. Emery Prather

Administration SSgt Ron Pierce

WSMR Supoort

Project Officers Mr. Lee Meadows
Mr. Jim Kilcrease

Stallion Range Facility Engineer Mr. Glen Zu lt

Safety (Ground) Mr. Mike Moody
(Flight) Mr. C. Garcia

Radiation Protection Officer Mr. George Went
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AatncX Project Officerl

Air Force Geophysics Laboratory John Cipar Agency

Air Force Weapons Laboratory ILT Eisenhart Techno

Belnoir Research & Development Center 81ll Comeyne Techno
Boeing Aerospace Co. Glen Jones TR So
Defense Research Establishment Subfield Dave Ritzel

(ORES) Canada
Uii SdtDenver Research Institute John Wisotski UK Ate
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HEAT I NJUR I ES

The sunny, warm weather of the Southwest can become a hazard If not
approached with caution. Heat can injure our bodies in several ways.

sunr Serious bodily injury and loss of manhours can occur if proper judgement
d W is not used.)OCC Excessive exposure to the ultraviolet rays of the sun can result in

;ed. sunburn. A bad sunburn may not only be uncomfortable, but can cause a
Issiv person to become very ill. Repeated exposure to the sun may produce skinA damage and be a cause of skin cancer. Unexposed skin should be exposed to the

be sun no longer than 10 tO 15 minutes initially. After the first few days the
id b exposure time may be gradually lengthened until the skin is conditioned.
,ge, Heat Cramps may result from exposure to high temperature for a relatively

long time, particularly if accompaned by heavy exertion, with excessive loss
tCr of salt and moisture from the body. Heat cramps are characterized by the

cramping of muscles of either the skeletal system or the intestines. In
andn either case, the condition may be relieved in a few hours under proper
of treatment, although soreness may persist for several days.

ase. A loss of salt and water from the body may also lead to heat exhaustion.
t' a In this condition, the person becomes pale, weak, dizzy, confused and

0s perspires freely. Treatment is aimed at promoting the return of blood to
cond the heart (by elevating the feet), cooling the patient (by moving him to a

f cool place, fanning him, etc.), and by increasing the salt intake. Encourage
t (ý salty foods or fluids (carbonated beverages have a high sodium content).
cc, This same treatment can be used in the treatment of heat cramps.
ds Heat stroke Is the most serious of the three types of heat injury, and

e tr is often fatal. Heat stroke is a medical emergency and requires Immediate
t s attention. It is caused by damage to the heat-regulating mechanism of the
fat brain, and Is characterized by an extremely high body temperature (often
M. over 108 degrees Fahrenheit); profound coma; hot, red, dry skin; and absence
nd I of sweating. Pulse and respirations are rapid and convulsions may occur.
de

ing.
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The prime objective of treatment is to lower the body temperature as quickly

as possible. Move the patient to a cool or shady place, and remove all outer

clothing. If possible, immerse the Patient in cool or ice water; if not. organ

sprinkle him with water, fan to hasten evaporation and get him to a hospital Black

immediately. The d

Will salt tablets decrease the danger of heat injuries? Recent studies WeStt

have shown that when a normal diet is consumed, the ingestion of up to 3

additional salt tablets does not reduce the incidence of heat injuries. plag,.

When more than 3 salt tablets a day were consumed, the incidence of all 3 to h,

types of heat injury increaeqd. Excessive salt intake can cause symptoms Cauti

of gastrointestinal distress, muscular soreness, fatigue and decreased work been

capacity. Excessive consumption of salt must be avoided; the goal is a

balance of salt and water, with neither too much nor too little. Salt tablets of fi

are not recommended for oral undiluted consumption by the Surgeon General. factl

Heat injuries can be avoided by observing the following rules: i I•
1. Acclimatize yourself, i.e., gradually expose yourself to the heat sari

and sun over a period of several days. pose

Z. Reduce physical activity during the heat of the day and observe the

WSGT (Wet Bulb Globe Temperature) restrictions of outdoor work. of t

3. Drink more water and use extra salt in cooking (Persons on sodium dise

restricted diets should check with their private physician before altering

their sodium intake). the

4. Keep yourself in good physical condition; any illness my lower bury

your resistance to heat stress. Alcohol also may compromise your resistance The

to heat injury. any

S. Be alert to the signs and symptoms of heat injury in both yourself coni

and those you are working or playing with outdoors. If you recognize these hay

signs or symptoms then take the proper first aid measures and seek immediate the

medical care if the condition warrants emergency attention. A video tape to

on heat injury and its treatment Is available for loan from Environmental to

Health. MUSANC, 678-1331. and

cat

who
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P PLAGU:E

Virtually everyone has heard of the disease caused ey the bacterial
illy organism Yersinia pestis. In the middle ages the disease was known as the

iBlack Death and killed an estimated one fourth of the population of Europe.
a The disease is called Plague and can be found in wild animals throughout the

Si Western United States.
ite, New Mexico routinely leads the nation in the number of cases of human

plague, however, plague in New Mexico has historically been more of a threat
to human health during the warmer months in the northern half of the state.

eal Caution is indicated in southern New Mexico as well. Cases of plague have
in been documented in both wild animals and humns In this area, also.

Plague is not the great killer it once was in terms of the huge number

A of fatalities associated with the disease. This decline is due to several
Aes factors: The discovery and use of a wide variety of antibiotic drugs,
The improvements in the early diagnosis of the disease, vast improvements in
Its sanitation and rodent control, and individual awareness as to the hazard

Posed by. wild animals that may be carriers of the disease. This drop in
til the number of fatalities is not Indicative of any lessening of the seriousness

0. of the disease, however. Plague is still a virulent, potentially lethal
seasdi sease.

Plague is perpetuated in nature by bloodsucking fleas which transmit

the bacteria from one animal to another. Fleas live in the fur, nests and
burrows of their hosts and most will parasitize more than one kind of mammal.

F t The wild rodent is by far the predominant reservoir of wild plague, however,
any mammal that can be a host for the fleas that carry the pathogen can

t contract the disease. Predatory animals comnonly show positive evidence for
the having contracted the disease either from infected flea bites or from eating
Itr the infected flesh of their prey. Domestic dogs and cats are also susceptitle
ted to fleas, therefore they are also vulnerable to plague. Dogs do not seem
th to get noticeably sick from plague but it may kill cats. Because of this

tic and other environmental hazards (i.e., rabies), one should not allow dogs and
en cats to run free. Many human Cases of plague may directly be linked to a pet
in who roamed free. Contracted the disease from a wild source and brought it home.

I f
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When plague is Introduced into dense populations of-susceptible rodents

the disease spreads rapidly, killing many animals and leaving their fleas with- beddi

out a source of blood. These fleas, searching for a new meal, will readily rabbi

leave the sick and dying rodents and infest and bite a new host. For this meat,

reason, the handling of sick or dead rodents should be strictly avoided as

should any area known to be heavily inhabited by rodents. The killing of thel,

wild rodents by untrained personnel using poison or snap traps also may wear

increase the risk of human plague because of the transfer of infected fleas. thor

Humans can also contract plague by direct contact with the infected

blood or tissues of a sick or dead animal. Hunters and trappers who skin, junk

clean or otherwise handle rabbits, carnivores, or rodents can get plague if Do n,

infected body fluids enter a cut or abrasion. Recently a fatality In

southern New Mexico was directly linked to the skinning of a plague infected espe

bobcat by the deceased.

Humans are highly susceptible to plague. The incubation period ranges the

from two to six days and in rare instances may be longer. Normal symptoms Clin

include a high fever, chills and headache. Lymph glands in the groin, arm-

pits and neck become swollen and tender. The disease is typically severe,
with a definite onset.

If plague bacillus invades the lungs it produces a pneumonia character-

ized by high fever, headache, difficulty in breathing, shortness of breath and

and a cough productive of bloody sputum. This form of the disease typically

has a shorter incubation period. is highly communicable and may be spread palt

to other persons when the patient coughs or sneezes. The fatality rate in oill

untreated pneumonic plaguetis estimted to be 95 percent. Death occurs after rocl

a short illness of one to three days. cla1

Plague is well established in New Mexico among wild rodents and rabbits. is I

It is technically and practically impossible to eradicate the disease from tre

the wild at this time. Individual education and precautions are therefore

Indicated in the prevention of this disease in the human comnity. The The

following are recommended plague prevention measures an individual should on

take:
the
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nts I. Restrain pets and keep them and their living quar:ers (kennels inj
with- bedding) treated with flea powder. Kee) dogs and cats away from wild rodents,

ily rabbits and their nests and burrows. 00 not feed pets raw rabbit or rodent

meat, viscera, skins, etc.

s Z. Avoid contact with wild animals and their fleas. Stay away from

their burrows and nests. Do not handle sick or dead animals. Hunters should

wear rubber gloves during skinning and cleaning operations. Cook wild game
as. thoroughly before eating.

3. Discourage rodents by keeping your home and yard free of trash,
junk and garbage. Store animal feed in rodent proof containers or buildings.

f Do not snap trap or poison wild rodents.

4. See your physician immediately about any unexplained illness,

:ed especially one having sudden onset of high fever.

5. Report any observed unusual die-off of a number of wild rodents in

5 the same gene-41 location to Environmental Health, McAfee US Army Health

Clinic.

VENOMOUS ARTHROPOOS

The following are some of the important poisonous arthropods (insect

and insect-like animals) which may be encountered in this area:

1>' CENTIPEDE. A segmented, wormlike creature with from 15 to more than 100

pairs of legs. Each segment has one pair of legs (in contrast to the harmless

millipede, which has two pairs of legs per segment). Lives under logs, boards,
taer rocks and In dwellings where it can gain entrance. It is provided with poison

claws located behind the mouth, connected to large poison glands. The bite
ts. is painful, much like the sting of a bee, but otherwise is not serious. For

treatment, use cold compresses.
SCORPION. Scorpions are straw colored and have eight legs and two pincers.

The scorpion's tail contains a stinger. The severity of scorpion stings depends

on the type of scorpion.

The sting of most New Mexico scorpions is not serious. The sting of

these Scorpions produces a local reaction with pain, swelling and bruising.
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Treatment consists of cleansing the wound, applying a cool compress, and

getting a tetanus shot.

The more dangerous scorpion, the Centuroides, is found only in the The

Lordsburg area of New Mexico. This small type produces a neurotoxin venom in this al
and the sting can be quite serious.

Symptoms associated with the sting of a Canturoides includes restless- SEES
mess, muscle cramps, involuntary drooling, and uncontrolled urination and painful S

defecation. The victim may also have difficulty breathing, and venom can greatly i

cause blurred vision and temporary blindness. tetmal do

The initial treatment for a Centuroides sting is the application of a to bee st

cool compress to the wound and immediate transporation to a medical facility, tolerance

This allows professional treatment of any complications while pain medication WAS;

and tetanus shot can be given. (Provided by Jim Knight, wildlife specialist hornets.

at New Mexico State University.) are foun(

TARANTULA SPIDER. Very large hairy spider. About 30 species live in holes

within the limits of the United States, mostly here in the Southwest. The ANT

bite of any of our Southwestern tarantulas is entirely harmless. The bite the dang,

has been described as "painful as a couple of pin stabs" and has essentially harveste

the same effect. Cleansing of the wound is all that is needed. Tarantulas attack s

should not be indiscriminately killed as they are one of natures very efficient bare-m'•u

pest controllers eating many different types of annoying insects, at lengt

BLACK WIDOW SPIDER. Average-sized spider with a shiny black body. REA

Usually has distinctive red hour-glass marking on underside of abdomen; have be:

however, exact design my-vary, with occasionally two or more distinct John A.

triangles or blotches or sometimes only an irregular longitudinal area. 1.

Found In darker corners of barns, stables, shacks, outdoor latrines, wood site of
piles, basements, etc. to spec

Symptoms include severe abdominal pain with "board-like" rigidity of or MAY
the abdominal muscles. An occasional fatality has been reported. The only subside

first aid measure to be taken is local cleansing of the bitten area; keep necessa

the patient as quite as possible and obtain medical aid as soon as possible. 2.
swellf1

The Sr.

or thri
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The stinging Insects belong to the order Hymenopterýa. Those present

in this area include the following:

BEES. Both honey bees and bumble bees are found in this area and inflict

painful stings. The pain Is due to the injected venom. The severity is

greatly Increased in the case of multiple stings; It has been estimated the
lethal dose for an adult Is 500 bee stings within a short time. Tolerance

to bee stings, however, may develop in those long exposed to stings. This

tolerance disappears when exposure is discontinued.
WASPS. The term "wasp" generally includes wasps, yellow jackets, and

hornets. These insects build their nests of "pap" (wood pulp) or mud, which
are found beneath eaves, on porches, In outbuildings, shrubbery, trees, or

r#rin holes in the ground.

al ANT. Certain species of stinging ants are quite formidable because of

the danger of a mass attack by hordes of these ants. In this area the red
harvester ant may be encountered. They have a vicious sting and readily

attack small animals and man if the unwitting victim disturbs their low,

bare-mound-like nests. Small chitdren could be in great danger if exposed

at length to these ants. They should be told never to play near ant mounds.

REACTIONS TO STINGS. Three general types of reactions to Insect ,tings

have been described. The names given below to these reactions were coined by
John A. Flumo of the US Department of Agriculture.

St 1. Hymeropterisu Vulgaris: There is pain, redness, and swelling at the

site of the sting. The severity of these manifestations varies from species
to species. The pain, redness, and swelling may last for only a few minutes,
or may persist for up to a few days. This reaction is not serious and

subsides without treatment, although an ice pack may be used. It is not

necessary for a physician to be consulted.
2. Hymenopterism n•nermedia: This type of reaction includes considerable

swelling beyond tae actual site of the sting; for example, an entire arm.

The symptoms last for several days. If the Insect has stung the tongue, neck,

or throat, there may be enough swelling to Impair breathing or swallowing.

Medical aid should be obtained if this reaction occurs.
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3. Hymenopterism ultima: This reaction is also kr.wn as anaphylactic

shock. It may result from only one sting. The patient goes into shock wit• ke

quite rapidly; the breathing is shallow, pulse and heartbeat are faint or To apply

indectable. swear. ng occurs, and the patient loses consciousness. The body the mout

may break out in hives. A physician is needed at once. for this reaction FLI

often terminates fatally, sometimes in a matter of minutes. of ania
The last two reactions indicated the person is allergic to the venom Househol

of the stinging insect. The occurrence of a Hymenopterism Intermedia closed i

reaction may mean the patient is likely to demonstrate Hymenopterism Ultima Filth f

in the future, perhaps with the very next sting. The particular type of their P4

insect responsible must be strictly avoided; desensitization injections by an MCI

allergist may be feasible. light t
PREVENTIVE MEASURES. If nests of wasps, bees, or ants are found on WSMR, the bra

they should be left alone and the Pest Management Section of Facilities use of

Engineering should be contacted. Rapid disposal of garbage, especially fruit, collars

around quarters, yards, and picnic areas is very important, since some kinds encoura

of wasps and bees will gather around this sort of garbage. Watermelon seems time.

especially attractive to yellow jackets. Certainly everyone should use the wading

refuse facilities provided in public parks, but few people realize that this BA

procedure may be a matter of life or death. carrier

of rabi
V E C TO R S 0 F 0 1 S E A S E to liff

been fC

Certain creatures, while not themselves poisonous, may carry diseases alive.

to man. Sam Importunt ones in New Mexico are: to dis,

TICS. The Rocky Mountain Wood Tick may carry the organisms that cause inatelý

Rocky Mountain Spotted Fever, as well as Colorado Tick Fever. Therefore, its I

bite should be carefully avoided. Wear high boots and keep socks outside Engine

trouser legs when walking through known tick-infested areas, especially thick to the

woods and high grass. Before retiring at night, and after leaving a tick- bat sh

infested area, carefully search your body and clothing for the tiny, flat. of suc

leathery insects. 00 ROl

NOTE: When engorged with blood, they are a good deal larger. perhaps sick C

the size of a bean. If the tick has already imbedded his mouth parts in the
skin, remove the tick imnediately. Several methods may work: You may simply
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gently pull it off with the fingers (or toeezers, if ava lable,'; or douse it

with kerosene, gasoline, lighter fluid, tincture of iodine, etc. WARNENG:

To apply heat may cause an engorged tick to burst. It is important to remove

the mouth parts with the tick.

FLIES. Flies are significant vectors of disease. Keeping yards f ee

of animal feces is imperative if fly populations are to be minimized.

Household refuse as well as garden waste should be bagged and secured in

closed plastic bags and placed out for pickup by refuse collection personnel.

Filth flies can be more than Just a nuisance and require all personnel to 0o

their part in keeping WSMR clean and fly-free.

MOSQUITOES. Two species of mosquitoes are In this area (proven by mosquito

I 11;ht trap collections) which can transmit encephalitis, an inflammation of

the brain. This danger is aside from their characteristic as biting pests.

Use of screen bed nets, Insect repellent, rolled-down cuffs and buttoned-up

collars will provide a significant amount of protection. Personnel are also

encouraged to ensure water is not allowed to stand for extended periods of

time. Standing water sources such as birdbaths, overwatered yards and children's

wading pools are favorite breeding places for mosquitoes.

BATS. In this vicinity approximately ten per cent of the bats are

carriers of rabies. Most of these carrie.rs eventually become ill and die

of rabies. When a bat is found Ill with rabies, it may look dead, but "come

to life" when disturbed. Such a bat may be found on the ground, and have

been found in the post swimming pools. If, on the other hand, a bat is found

alive, and "roosting" somewhere (on a porch, for instance), it is best not

to disturb it. Chances are it Is not infected. Bats should not be indiscrim-
inately killed as they are one of natures best insect pest controllers.

If a sick or dead bat Is found, Pest Management personnel at Facilities

Engineering should be notifed; they will pick up the animal and deliver it

to the Post Veterinarian for laboratory examination. Anyone picking up a

bat should use heavy gloves and put the specimen in a paper sack. Collection

of such specin-is should not be attempted by inexperienced persons. To REPEAT:

00 NOT ATTEMPT TO CAPTURE BATS OR OTHER WILD OR STRAY ANIMALS. Many of the

sick or dead bats collected at WSNR have been proven to be rabid. Rabies
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have also been found in dogs, cats. Skunks, and coyotes in this area. Rabies

in man is always fatal. The last human death from rabies in Dona Ana County snal

was in 1949. Let's not have any more. s

not

POISONOUS SNAKES of

The following are some of the important poisonous snakes which may be

encountered in this area:

RATTLESNAKES. Over a dozen species of rattlesnakes are found in the dry
Oft

Southwest. They are pit vipers (so called because of a small, deep pit Oft

found between the nostril and eye on each side of the head) and all possess

the distinctive rattle at the end of the tail. The larger species of rattle-
roc

snakes feed principally upon small mammals; the smaller species mostly upon

lizards. Species identification among rattlesnakes may be difficult, but
tri

it is often Important. The venoms show significant differences that can

influence treatment and prognosis.

Western Diamondback Rattlesnake. Two light, diagonal stripes on the

side of the head, the posterior one extending to an angle of the mouth. The

tail is distinctly ringed with black and gray or white, and the black rings

are as wide as or wider than the pale ones. General coloration is buff, gray,

brown or reddish with diamonds that are less clear-cut, often appearing

dusty with indistinct light edges. The belly Is cream to pinkish buff

sometimes clouded with gray. Average length is 3 to 51 feet; maximum is in
7 feet. ly

Prairie Rattlesnake. Light diagonal strip behind eye is narrow; body ti

blotches are rectangular, usually with narrow light edges. General ground

coloration Is often greenish-gray or olive-brown. Average length Is 3 to 4

feet; .aximum a little under 5 feet.

Mojave Rattlesnake. This snake Is very similar to the western diamond-

back and prairie rattlesnakes in pattern and general appearance. The general

color is often greenish or olive and the average length 30 to 40 inches;

maximum is about 4 feet.

bi
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WESTTERN CORAL SNAKE. Coral snakes Are much s,,aller than the rat:',e-
TERN C' snake. They are snmll snakes but are considered dangerous. The head is
They a small and not distinct from the neck. The body is slender and elongate,

id not not tapered. The tail is blunt. Coral snakes have color patterns made up
ired. of complete rings of yellow (or white), black and red (coral).

ete ri HABITAT:
lITAT: Western Diamondback Rattlesnake. Inhabits many types of terrain from

oternf L dry, sparsely wooded rocky hills to flat desert and coasta1 sand dunes.

irsely Often in agricultural land and near towns. Generally avoids elevations above

. agri,_ 5000 feet in the United States but may be found up to 8000 feet in Mexico.

!t in t Prairie Rattlesnake. Inhabits dry grassland and rocky hills; on open

irie R rocky mountain slopes to at least 9000 feet.

,untai Mojave Rattlesnake. Occurs very largely in desert and prairie-desert

ave R transition zones. Qectdedly a lowland snake in the northern part of its

ion zo range; frequents arid mountains in Mexico.
frequer Western Coral Snake. Inhabits grassland and dry open woods; sometimes

stern found along streams and occassionally in suburban areas.

long s FIRST AID TREATMENT OF SNAKEBITE:

RST A: 1. Remain Calm. It is imperative that the individual bitten as well

Rema a's the individual rendering first aid remain as calm as possible. Hysteria

ndlvi can drastically hamper the patient's chance for a speedy recovery.

stical 2. Limit Activity. Immobilize the bitten extremity and have the bitten

i individual lie down and remain as quiet as possible. This action is particular-
lual it ly crucial in discouraging extensive systemic venom transport and associated

:ial in tissue destruction.

destru 3. Transport To Medical Treatment Facility. The bitten individual may

Tra need definitive care which can only be rendered in a medical facility.
Ifinitl 4. If Medical Attention Is More Than One Hour Away:

If a. Apply a loosely constricting band (at least 2 inches wide) between

a . the bite and the trunk of the body, 2-3 inches above the bite or above the
te and swelling if it has already occurred. The veins distal to the band should be
ig if enlarged but a pulse should be palpable in the extremity. A finger should be
ed but able to slip between the band extremity or the band is-too tight. Loosen the
3 slip band for five minutes every twenty minutes.

or f19
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b. Incising the bite Should Only be d:re when a serious bite has ee

occurred. Large amounts of venom are injected in perra:s less than 20: gas%

of those bitten so the chances of getting a severe bite are not great. if and

incision is done. It should be accomplished by making a short, shallow

(1/8 - 1/4 inch) incision through each fang mark with a sterile blade along we

the longitudinal axis of the linm. Do not crosscut the wound. Suction taxi

should be applied by devices constructed for such purposes and not by mouth. ffl

When in doubt don't incise the bite. one

c. Steps 4a or 4b, if they are warranted by the Isolation of the plc

bitten individual and the precelved severity of the bite, should be under-

taken as quickly as possible after the bite. Incision and suction are of

particilarly dubious value If done more than twenty minutes after the bite. lk

5. DON'TS. see
a. DON'T PANIC. cau

b. DON'T CONSUME ANY ALCOHOL. pa

c. DON'T PACK THE EXTREMITY IN ICE. An icebag applied to the site Dee
of the bite may prove helpful in slowing the spread of the venom and alleviat- the

ing pain but the entire extremity should not be immersed in ice. can

d. DON'T INJECT ANTIVENIN IN THE FIELD. Antivenin may cause fatal

anaphylactic shock in sensitive individuals and should only be administered, dal

when indicated, in a medical treatment facility. p01

e. DON'T RISK A SECOND BITE TO KILL THE SNAKE.
f. DON'T APPLY A COMPLETE TOURNIQUET UNLESS THE BITE IS FELT TO BE ff1

SO SEVERE THAT THE LOSS OF THE BITTEN LIMB MUST BE ACCEPTED TO SAVE THE fr

INDIVIDUAL'S LIFE. N

g. DON'T HARASS, TEASE OR HANDLE SNAKES. A very smell portion of bi

snakebites involve strikes by an unseen snake. In most instances, if you

avoid confrontation so will the snake. cr

POISONOUS PLANTS 
an

Throughout man's history, plants have served as a major source of food,

shelter and healing principles. Many of the nutritional and medical

properties of plants were discovered through a trial and error process witi

countless people suffering the toxic effects of plants before the desirable
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effects were isolated. The toxic effects of plants range from mild skin or

gastrointestinal irritation to serious conditions involving the cardiovascular

and nervous systems. Deaths have followed the consumption of some plants.

Today, most edible plants are clearly identified in the market so that

we no longer have to select them In their natural state. As a result, most
toxic reactions to plants result from accidental ingestion. Unfortunately,

most of these accidents occur in infants and small children, making plants
one of the leading causes of childhood poisoning. Both indoor and outdoor
plants can be dangerous if eaten.

OUTDOOR PLANTS:

CASTER BEAN. Chewing just a few seeds of this large, attractive, shrub-

like herb, the source of castor oil, can cause death. The tick-like, mottle

seeds and to a lesser extent, the leaves - contain ricin phytotoxin, which

causes burning of the mouth and throat, nausea, vomiting, severe stomach

pains, diarrhea, excessive thirst prostration, dullness of vision and uremia.

Death from uremia may occur within 12 days of eating the seeds. Swallowing

the hard-coated seeds whole is not dangerous, but chewing one to three seeds

can be fatal to a child; four to eight seeds, to an adult.

JIMSONWEED. Also known as Jamestown weed, thornapple, stinkweed, and

datura. Although the leaves and seeds have been used as a source of druos,

poisonings are common. Children who suck the flowers, eat the seeds, or

make "tea" from the leaves have been poisoned, and cornpickers working in
fields where jimsonweed grows have suffered transient effects on their eyes

from the plant dust. Effects of poisoning are dry mouth, pupil dilation,

redness of skin, headache, hallucinations, nausea, rapid pulse, elevated

blood pressure, delirium, convulsions, come and death.

LARKSPUR (DELPHINIUM). The wild varieties of this subspecies of the
crowfoot or buttercup family, are a leading cause of death among range cattle,

and the tall, flowering herbs can be fatal to humans, too, If eaten in large

quantities. Toxicity of the plant decreases as the plant grows older. The

alkaloids can cause stomach upset and nervous excitement or depression.
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saort. Ther-e are several thousand s~ecieT of %isnroo.-Cs in the United S-.3ýes.

Some are always poisonous; others are Poisonous only in certain seasons, or plants C

locations, when eaten raw, or during a particular stage of maturity. Their The foil

effects also vary from individual to individual. One person ay be severely and gir

poisoned by eating a mushroom species that another eats with impunity. In Caladiu

some people, the combination of alcohol and mushrooms is like the combination Ele Panl

of alcohol and Antabuse. In others, taking drugs like hydroxychloroquine CuImbcani
Di efenb4

may make a harmless mushroom highly toxic. Most important to the mushroom

hunter - There is no sure way of distinquishing between the harmless
mushroom and the poisonous toadstool! - The differences between them are

minute and subtle, and the poisonous and edible forms may grow In the same

area, even In the same fairy ring. Nor does cooking destroy the toxins.

Mushrooms of the Amanita genus, such as the Sly Agaric and deadly Amanita. English

cause about 90% of the deaths due to mushroom poisoning. One or two bites
can be fatal, and 50 to 90% of those who are poisoned die.

BLACX NIGHTSHADE. Black nightshade is a weed found throughout the

United States. Blue nightshade, also known as deadly nightshade and climbing RAoddle
• Azalea

nightshade, is a woody vine or shrub found in damp places. Both species

contain solaninein all parts; with the highest concentrations in the unripened

fruit. Solanine is extremely toxic, and small amounts can be deadly. Symptoms Poinse,

of poisoning are stomach pain, a fall in temperature, paralysis, dilated

pupils, vomiting, diarrhea, shock, circulatory and respiratory depression and
loss of sensation.

OLEANDER. A fragrant evergreen shrub or tree that grows up to 2S feet Hydran

tall; the oleander is found in the south and in California, where It has been Lily 0

planted as a headlight screen on the median strips of freeways. Its twigs,

and green or dry leaves, and flowers contain the cardiac glycosides, neriodide Mornif

and oleandroside, which act like digitalis but are much more toxic. Just one

of the smooth, leathery leaves is enough to kill an adult. Using an oleander Ligus

branch as a skewer to roast meat on an open fire can transfer a fatal dose

of the poison to the meat. Children have also been poisoned by sucking the Aloe

nectar from the plant's flowers, and honey made by bees that have visited
the flowers is poisonous. Symptoms of oleander poisoning include severe

abdominal pain, nausea, vomiting, bloody diarrhea, dizziness, slowed pulse.

hypotension, hypothermia, cyanosis, cardiac irregularities, marked dilation

of the pupils, convulsions, respiratory paralysis and coon.
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14OOOR PLANTS/HOUSE PLANTS. Even the most corron house and garden

plants can be poisonous. Many contain toxic substances in.beautiful disguise.

The following is a partial list of dangerous plants coimmonly found in houses

and gardens In the United States:

PLANT TOXIC PART SYMPTOMS

Caladium All Parts The effect of these plants is
Elephant Ear (Philodend-om) widely variable. Symot.rns
DumIcane may include immediate pain,
Diefenbachia (mother-in-law plant) burning, redness and

swelling of the lips,
tongue and throat. The
symptoms produced may be

as a result of an allergy
or a true chemical burn.
Blister formation may occur.

English Ivy All parts. Symptoms vary widely.
esp. berries Irritation of the lips,
and leaves tongue and throat, vomiting

soon after eating, stomach
pain and dirrhea may be seen.

Rhododendron Flowers and Watering of mouth, eyes,
Azalea leaves nose; energy loss, vomiting,

loss of coordination.
progressive paralysis.

Poinsettia Leaves, stem Symptoms vary widely.
and sap Irritation of lips, tongue

and throat, vomiting soon
after eating, stomach pain
and diarrhea may be seen.

Hydrangea Leaves, bulbs, Nausea, vomiting and
Lily of the Valley Whole plant diarrhea, irregular heart-

beat, stomach upset.

Morning Glory Seeds Hallucination, exhilaration,
delusions, blurred vision,
stupor and possible coma.

Ligustrom or Privet Berries Stomach cramps and possible
death.

Aloe Vera Sap Symptoms vary widely.
Irritation of the lips,
tongue and throat, vomiting
soon after eating, stomach
pain and diarrhea my be
seen.
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Asparagus Fern Berries* S-:-toms ray be a resu: s,
Moses-in-a-8asket/Boat Fleshy Parts aller;y or a true chemical

burn" and might include
redness, swelling, pain,
itching and blister

formation.

Geranium Leaves Symptoms may be a result
of allergy or a true chemical
burn and might include

redness, swelling, pain,
itching and blister
formation.

Wandering Jew Leaves Symptoms way be a result h
of allergy or a true chemical
burn and might include a
redness, swelling, pain,
itching and blister c
formation.

The dangers of childhood plant poisoning could be greatly reduced if

adults would take these few precautions:

I. Know the names of the plants in your house, yard, and neighborhood.

If you are unsure of the identity of a plant, take a sample to your nursery

for a correct identification.

2. Teach your children about the dangers of eating plants. Point out

those plants in your area which you know to be particularly harmful.
3. Put houseplants out of the reach of infants and toddlers. Make

older brothers and sisters aware of the importance of keeping the little ones

away from the plants.

4. Keep the number of the Health Clinic and Poison Crisis Center near

your phone. Call if your child has eaten or chewed on a plant, even if you
believe that the plant is non-toxic. New information is available daily and
it is better to be safe than sorry.

S. Keep a one ounce container of syrup of ipecac in your home. Syrup
of ipecac will cause your child to vomit and is much safer than salt water
or other home remedies. It should only be used under the direction of the
Poison Center or your physician.

NOTE: The information in the "Poisonous Plant" section of this booklet has
been taken from "The Perils in Plants," Ergency Medicine. May 1970 and
"Toxic Plants of New Mexico", Poison, Orug lnformation and Medical Crisis
Center, University of New Mexico, Albuquerque, New Mexico.
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ANNEX C

PROTECTIVE MEASURES. MINOR SCALE SAFETY PLAN

I INTRODUCTION

d The MINOR SCALE high explosives event will involve several

t hundred people preparing experiments, instrumentation, a test bed andpemi calI

a 4800-ton charge of ammonium nitrate and fuel oil (ANFO). Heavy

construction equipment will be used for erecting buildings, digging

bunkers, and laying cable to support numerous experiments to be

to fielded by agencies of the U.S. and other governments. It is impor-

ac tant to recognize the potential for injury in such a large effort

being accomplished to meet a deadline. Supervisors from DNA and the

specific agencies involved should be alert to potential problem areas,

recognize them if present and take action to correct them immediately.

RE

2. 2. RESPONSIMILITIES

Th 2.1 DNA Staff.

al The MINOR SCALE Test Group Director and his staff will insure

that all agencies involved with the MINOR SCALE event are aware of and

practice safe operations at all times. Specific areas for which they

are responsible for safety include lightning protection, explosives

safety and protection from detonation effects. These will be specif-

ically addressed herein.
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2.2 Other Agencies and Organizations. as bla

Supervisors must insure that their personnel are qualified to do it is

the job involved. Heavy equipment operators must be properly trained 4800

and licenced (when required) to operate the specific equipment in- availa

volved. Supervisors must be aware of unsafe practices, observant to the ho

detect them and take corrective action immediately if detected. ANFO.

above

3. LIGHTNING PROTECTION ANFO

Lightning storms are not uncommon in the northern desert area of must I

WSMR and, at times, can be extremely intense. Lightning can injure or

kill personnel and can damage or destroy electric/electronic equip-

ment. If weather radar or visual sightings confirm thunder storm 5.

cells within five miles of the test bed, operations on sensitive

equipment and explosives/blasting agents should cease. Personnel

should take precautions to avoid being struck by moving away from shocd

likely targets such as large metallic objects. One safe place is with

inside a rubber tired vehicle. persi

Experiment protection and explosive charge protection are dis- than

cussed separately and are not covered in this Annex. roug

km)

4. EXPLOSIVES MONITORING deto

ANFO will be mixed approximately four miles northwest of the test litt

bed. Fuel oil will be mixed with amnonium nitrate prills and the rock

mixture will then be transported by truck to the hemispherical fiber- clo!

glass shell and pneumatically loaded. ANFO is classified as a blast- (OR!

ing agent because it is insensitive to most methods of initiation such mis!
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as blasting caps, fire, impact and electrical stimulation. However,

it is prudent to observe stringent safety measures when working with

4800 tons of blasting agent. A lightning warning system will be

available at both locations. Temperature sensors will be implanted in

the hemisphere to warn of any unforeseen rise in temperature of the

ANFO. The fuel oil in the ANFO could flash and burn at temperatures

above 1400F if a spark or other flame producing device were present.

ANFO will also react with pyrite bearing ores, e.g., copper, and these

must be kept away from, or insulated from contact with ANFO (Reference

1).

5. DETONATION EFFECTS

5.1 General.

MINOR SCALE detonation effects of interest include blast, gro und

shock, ejecta, missiles and dust. Blast is by far the most important

with regard to personnel safety. Ground shock is not dangerous to

personnel beyond 2300 ft (700 m) and there will be no personnel closer

than 4750 ft (1400 m). Ejecta will be limited to 3-4 crater radii, or

roughly 787 ft (240 m). Missiles can be thrown as far as 2.5 miles (4

km) (Reference 2). However experience from MILL RACE, whi'h was

detonated 1080 ft (330 m) from the planned MINOR SCALE GZ, inowcates

little missile activity. The soil in this area contains very few

rocks. There will be three groups of people 2.5 miles (4 km) or

closer for the MINOR SCALE detonation. The Denver Research Institute

(ORI) people will be at 4750 ft (1448 m) and will be protected from

missiles by four feet of earth. Personnel at the Timing and Firing
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(T&F) Park will be 11,500 ft (3505 m) from GZ and will be inside

windowless vans which will provide sufficient protection from the

possibility of a missile travelling this distance. The personnel at

McDonald Ranch will be at 11,610 (3539 m) from GZ and will not be

protected except for hard hats. However; the chance of being struck

by a missile is extremely remote because of past experience at the GZ

area with missiles and the fact that the ranch is at the outer limits

of possible missile range.

5.2 Blast. 10

Blast generates overpressures and noise which, at close ranges,

are quite destructive. These effects decrease with range, and varying

degrees of protection are required depending on the range involved.
Figure 1 relates predicted ovrpressure to range for the MINOR SCALE

detonation. The threshold of uardrum rupture for humans is S psi

(34.5 kPa) overpressure (Reference 3). This pressure is predicted to

occur at 2800 ft (853 a). No one will be this close to GZ. Ear injury0

(hearing loss) can occur at overpressures as low as 0.Z9 psi (QkPa).

This overpressure is predicted to occur at 22,000 ft. The blast also 1.0

generates flying debris which, for MINOR SCALE, can be expected to

occur out to 1.24 miles (2 kai). Flying dust and sand could occur as

far as 2.5 miles (4 ki) depending on surface conditions.

6. SPECIAL CONSIDERATIONS FOR CLOSE-IN PERSONNEL

6.1 Denver Research institute (ORI) Bunkers.

ORE will to have four persons located 4750 ft (1448 m) from GZ.

They will be nearer to GZ than anyone else and will be located inside

0.1
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_______least____

two reinforced wood bunkers. The bunkers will be side by side roughly releasett
southwest of GZ and will be elevated about 10 ft above ground level.rpae

secti onEach bunker will contain a laser system as described in ewneriment

#8707. The bunkers are 9X23X9 ft, with the 23 ft length orientedsue
Talapproximately in line with GZ. A 1Ox1Gx4 ft thick earth berm will be

of 170
constructed over the rear half of each bunker to protect persons

in the
inside from falling debris. c/2

The bunkers have a rectangular opening in the end towards GZ, one

-is OX12 in and this othor Is 12X14 in. Those soertures are needed for

the lasers to shoot through. These apertures will be closed and lockedcasn
force0after the lasers are fired and before the blast wave reaches the
ment b

bunkers. This action is time sensitive because the lasers must fire
non-es

for approximately 30 'is after the detonation and the blast wave will
The P4arrive 3.2 s after detonation.
size

One bunker has a small rectangular opening fIn the rear plus a
locke,small hole low in one side. The other bunker has two 14XI4 in openings

in the rear. These openings will be sealed in such a manner that they0.P
the r

will not allow overpressure to enter. Air conditioner hoses inlets are

provided. 
Rf

The doors on both bunkers will be befurbrished. In addition, a wl

capalocking bar will be installed to secure the doors from the ikside,
haswith four brackets for the bar on each door, two brackets mounted on oe

the door and one on each side of the door.

The construction of the bunkers is laminated 2X6 boards with 3/4 a

In plywood on the outside and 3/8 in plywood on the inside. Against afo

2.2 psi overpressure, the front wall has a factor of safety of -at
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least three. One of the bunkers hao a 3X5 ft section removed and then

replaced in the wall towards GZ. The steel plates securing this

section are sufficient to withstand the predicted 2.2 psi overpres-

sure.

Table 1 provides information on detonation effects. Ground shock

of 170 cm/s 2 is not sufficient to knock a person down; however persons

in the bunkers are advised to sit or crouch. Levels approaching 500

cm/s 2 are needed to knock a person down or into something possibly

causing injury.

Overpressures of 2.2 psi will generate a substantial shock or

force on the front wall of the bunkers. It is important that equip-

ment be well secured and that personnel be sitting or crouched. All

non-essential items will be rmved from the bunker before shot day.

The peak overpressure inside the ORI bunkers will be a function of the

size of the openings in the bunkers. If the aperture is closed and

locked when the blast wave arrives, pressure rise should be less than

0.1 psi. If the aperture remains open a peak of 0.15 Is possible. If

the rear door is not secured peak overpressure could approach 0.3 psi

(Reference 4 and 5). Hard hats should be worn. Sound pressure levels

will be sufficient to cause hearing loss and hearing protectors

capable of at least Z8 dB attenuation should be worn. If the aperture

has not closed, a substantial amount of debris will penetrate the

opening possibly causing equipmnt damage or injury. The wrap-around

glasses used for protection against later light should be sufficieft

for eye protection.
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Table 1. MINOR SCALE Effects ofi

of

col

Ground wi

Range OP1  Duration Shock SPL2  ye

(ft) (psi) (s) (cu/s 2) %us)

OR! Bunkers 4,750 2.20 0.68 170 188

T&F Park 11,5C0 0.70 % 0.8 48 166

McDonald Ranch 11,600 0.69 • 0.8 48 165

Gus Site 14,780 0.50 % 1.0 36 164

Millers Watch 19,000 0.35 • 1.0 26 162 o

Admin Park 24,288 0.24 1.0 18 158

Observ. Point 29,300 0.19 • 1.0 10 156 a

1. Overpressure.

2. Sound pressure level.

6.2 Tiu'ng and Firing (T&F) Park.

There are plans for five instrumentation type trailers and 10

people to be located at the TVP Park which is the same area as the old

Administration area. Detonation effects are shown in Table 1. The

two effects of interest are the static overpressure and the sound

pressure level. The overpressure will be sufficient to knock objects
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table
off of tables or racks and possibly shake florescent light tubes out

r Soc
of their sockets. Objects not well secured to the walls or ceiling

ISO b
could also break loose and cause injury or damage. Ordinary glass

wi 1"
windows will probably break (80 percent probability), Reference 3.

gasý
Vehicle glass Is much more esistant to overpressure; however vehicles 4

be P?
should be parked perpendicular to the blast wave and windows should be

ýen to(
left open to lessen the likelihood that the glass will break. Persons

in the trailers should wear hard hats, eye protection (glasses are

sufficient) and hearing protection.

6.3 McDonald Ranch.

Sandia National Laboratories, Albuquerque (SNLA) plans to monitor
overpressure at McDonald Ranch with one person. Other instrumentation

locume,
will document blast and shock data. Range to GZ is 11,6CC ft (3539 m)

and the. overpressure is forecast to be 0.69 psi (45.7 kPa). Table 1

shows effects of interest for McDonald Ranch. There are two effects
ncerrn

of concern. The first is the static overpressure which may pick up

sand or dust and throw It at sufficient velocity to cause eye injury.
econd

The second is the sound pressure level which is well above the 160 dB
reco

limit recommended by Reference 2. Therefore persons in this area will
eye a

wear eye and hearing protecti'i. Glasses are sufficient if the flying
cannc

sand cannot bypass the glasses and reach the eye at high velocity.

Ear plugs or other approved hearing protection must also be worn.
Dns i

Persons in this area should not stand in or behind any of the ranch
dings

blast buildings or any object which could generate debris from the impact of

the blast wave. Ordinary window glass has an 80 percent probability
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of breaking. Reference 3. Flying missiles (rocks) are a slim pos-

sibility and should be watched for. The McDonald Ranch structure will

be protected by reinforcing roof beams and removing all windows and

doors.

6.4 GUS Site.

GUS Site is located on Route 7 roughly south of GZ at about

14,780 ft. Table 1 shows predicted detonation effects.

The effects of concern are static overpressure and sound pressure

level. Overpressures of 0.5 psi could knock poorly secured items off

tables, racks, ceilings or walls Inside trailers, ordinary window

glass has a 15 percent prcbability of breaking, Reference 3. Person-

nel In trailers or outside should wear eye protection (glasses are

sufficient), hard hats and hearing protection. There is li-ttle chance

of flying missiles; however sand and dust could be a problem. Vehi-

cles in the area should have their windows open.

6.5 Miller's Watch.

iMller's Match Is located north, northeast of GZ at 1g,O00 ft.

Table 1 shows detonation effects. It is planned to have one in-

strumentation van for experiment no. 5260 at Miller's Watch and one

south southwest of GZ at about the same range. The chance of flying

missiles, sand or dust is remote at this range. Sound pressure leveqs

exceed safe levels however, and hearing protection should be worn

along with hard hats. There is a 10 percent probability that ordinary

window glass will break.

6.6 Administration Park.

The'Administration Park is locatea 23,000 ft northwest of GZ at
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the intersection of Routes 7 and 20. There will be numerous

administration trailers, vehicles, personnel and possibly instrumenta-

tion trailers. The sound pressure level Is predicted to be Just under

160 dB such that hearing protection wilJ not be required at this

location. However the sound will be loud and those persons with

sensitive ears may want to cover their ears or wear hearing pro-

tection. Overpressure levels, see Table 1, are low enough that there

is only a 7 percent probability of window breakage. However there

will be many windows subject to this overpressure so breakage should

be expected. To minimize breakage, the following guidance will be

followed:

1. Trailers with windows will be parked end-on to GZ if possi-

ble.

2. All windows will be partially open.

3. Windows facing GZ (90°) or offset 700 from facing GZ have

the greatest risk of breakage, so efforts to minimize this

condition should be taken.

4. Windows facing GZ or offset 700 from this orientation will

be taped to minimize the possibility of flying glass.

S. Cracked or loose glass will be replaced/repaired before the

event.

There should be no danger from dust, debris or flying missiles.

There will be dust concentrations under the detonation cloud so $f the

cloud moves northwest over the Administration Area, dust can be

expected, however concentrations will not be dangerous and they will

be relatively shortlived.
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6.7 Observation Point

The Observation Point (OP) is the location where all observ-

ers and non-essential experimenters will be place4 to view the

detonation. The location is what once was the west instrumentation

park for the 1976 DICE THROW event. As shown in Table 1, the range is

close to 5 miles, the predicted overpressures is 0.19 psi and predict-

ed sourd pressure levr1 is 156 dB. Ground shock will be noticeable

but not dangerous to persons standing or seated. Over-

pressure will be noticeable but not dangerous. The sound pressure

level is below that required for hearing protection; however the noise

will be loud. In fact, meteorological conditions could amplify the

sound levels under the right circumstances. Therefore it is recom-

mended that ear plugs be given to everyone for their use.

6.8 Security Guards

Security guards will be deployed early in the morning on

event days at WSMR. These golards secure all avenues of approach to

the test bed and adjacent areas to insure no unauthorized entry.

Specific guard locations have not yet been designated. The following

guidance will be followed when specific locations are designated:

- Security guards between 14,000 and 22,COO feet should have eye

and hearing protection.

- Security guards beyond 22,C00 feet require no special pro-

tection.
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ANFO MIXING PLANT
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APPENDIX H

MYLAR BAG DRAWINGS
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LOOP IN TIE-DOWN
CORD, FOR GROUND PEG NOTES:

1. WIND GUSSETS MAY NOT BE
NEEDED IN BAG INTERIOR

2. IF PLASTIC MEMBRANE GUSSETS
ARE UNACCEPTABLE, DIAGONAL

DETAIL "C" CORDS MIGHT SUFFICE.

MINOR SCALE GAS BAG
WIND GUSSET DETAILS

N M 4T (REFER TO DETAIL "B")
NEW MeXCO TECH

TINA

DEPLOYMENT DIRECTION4I----- - * GZ

MYLAR MEMBRANES LONGITUDINAL TENSILE LOOPS TIED TOGETHER
AS BAGS ARE DEPLOYED

rT.
I 1 ,% / • P' IND-USSET



BOND TIE-DOWN
PRE-FORME CORDS INTO WIND GUSSET
PRE-FORI'ED

LOOP IN TIE-DOWN
CORD, FOR GROUND PEG NOTES:

1. WIND GUSSETS MAY NOT BE
NEEDED IN BAG INTERIOR

2. IF PLASTIC MEMBRANE GUSSET.
ARE UNACCEPTABLE, DIAGONAL

DETAIL "C"• CORDS MIGHT SUFFICE.

MINOR SCALE GAS BAG
WIND GUSSET DETAILS

NMIE T (REFER TO DETAIL "B")
TEIA

DEPLOYMENT DIRECTION
4- - GZ

MYLAR MEMBRANES LONGITUDINAL TENSILE LOOPS TIED TOGETHER
AS BAGS ARE DEPLOYED

: • !WINDGUSSET

SBAG BAG"#4 #3

(NTs)

DETAIL "0"

MINOR SCALE GAS BAG
INTERCOMPARIMENT DETAILS

NMIJZ?
NEW MEtXCO TECH

TIlA



NOTE: THIS SCHEME COULD BE APPLIED TO BOTH
SIDES OF BAGS, OR TO ONE SIDE WITH
OTHER SIDE TETHERED.

All

H,
DEPENDENT OUTLINE OF HYPOTHETICALUPON MOUNT OF BSUPPORT STRUCTURE TENSIONING LOOP,STRETCH TO BEPA T O B GACCOMMODATED PART OF BAGACCMMOATE OFFSET TBD

TENSIONING LINE TOP MEMBRANE

]• ~2 FT. (NOM.)

0 •DWEIGHT

LIMITE PULL,
IN CASE OF BAG FAILURE

TRANSVERSE ELEVATION (NTS)
(SEE DETAIL "F" FOR LONGITUDINAL ELEVATION)

DETAIL "E"
N M MINOR SCALE 6AS BAG
NEW MEXICO TEC. TENSIONING SCHEME

T ELIA

RIGID FRAMEWORK
ADEQUATE TO RESIST
BENDING INDUCED BY
FAILURE OF ONE BAG TOP

SCHEME AS
SHOWN IN I

DETAIL "E"
SFOR SIDES BURIED PIPE

I I
SI I/



0" •2 FT. (NOM.)

W AMOUNT HE
-[ýOF WEIGHT- TBD

LIMITE PULL,
IN CASE OF BAG FAILURE

TRANSVERSE ELEVATION (NTS)
(SEE DETAIL "F" FOR LONGITUDINAL ELEVATION)

DETAIL~"E

N i m r-MINOR SCALE GAS BAG
T124,• TENSIONING SCHEME
yIAh

RIGID FRAMEWORK
ADEQUATE TO RESIST
BENDING INDUCED BY
FAILURE OF ONE BAG TOPM BRANE

USE SAME~"SCF.'F AS

SHOWN INI DETAIL "E" |
FORSIDES 

BURIED PIPE

1. END AWAY 2. INTERCOMPARTMENT
FROM GZ RIGID TETHER 3. GROUND ZERO*FRM ZEND WDEPTH

STO FIT

LONGITUDINAL ELVTIO
(NTS)

MINOR SCALE GAS BAG

TENSIONING SCHEME TAILOR TO SUIT
PULL LIMIT DESIRED

NMIJ4
NEW MEXICO TECHTill
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RJRSCALE

owTrtUI3m DRAVJU LIST (L)1

DO. N O. ITLEfj MW DATE RiV. S
0001 NO. Ow. O

1EOOOL I Test Bed Layout TRI/DIA 15 AUG 64 7 360500

M50001 2 Test Bled Layout Tax/DNA 15 AUG 64 7

360001 3 Test Bed Layout TRI/DNA 15 AUG 64 7 6SO00

M60003 1 Secondary PNE Distribution TlR/DMA 19 PRO 8s
Block Oiaqrim 3OSO0

M0003 2 Secondary PUB Distribution TRl/DVA 19 PER 85a
Electrical Specs. MOSO0

M60003 3 Trnformer Pad Layout & TWO/ROt 19 P 6s
Beoa Details NSO5

M0004 I TEE Units I thru 7 TEI/W s 5 8as 65 3
Pit Construction Details 160S00

M6004 2 TE Units 1 thru 7 TRll/M 20 PON 65 1
Pit Construction Details 360SOO

M50005 1 North Mest Park TRI/DIA 4 MAR 5 1
Layout M0SOO

360005 2 East Inst Park T1I/OVA 4 MRS OS I
Layout M0S00

"80005 3 South Xnst Park T1l/DMA 4 MAR 65 1
Layout 60S00

"560005 4 Vest rnst Perk TlR/DiA 4 MR 85 1
Layout 360S00

M30005 5 TSP Perk Not Used TRI/DIIA
Layout 30so00

M30006 1 01 Area TrI/VOA

Oreding Plan 360500

360007 1 Generator Pit RNI/DNA 13 JUtM 65_
Excavation 6 Details 360501

360500 1 "LiUm M&I TRI/DNA 14 DIC 84 3 3OS02

Layout
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MIiNOR SCALE

INaGUNIr 0RAV?1 LrS? (100

MO. O. NIO. ?TL9 MWIUC DATE REV.

160500 2 Helium Bg T"RZ/OA 14 DOC 84 3
H, tog No. I Details

B4 M50s00 3 Helium sag TRIDMA 14 DVC 64 3

He Bag No. 2 Details

M0500 4 Helium Beq TRl/DWA 14 DOC 84 1
sgq Mo. 3 Details

M8S0O0 5 Helium seg TmIAWA 14 DEC 64 3
Bag S o. 4 Details

M60500 6 Helium seg Tax/DIM 14 DEC 84 3
H -sag No. 5 Details

S0500 GA Helium Seq tR/015 14 MAY 65 1
lUgq Mo. 5 Grid v/Izp Overlay

160500 7 Heliums saq Tl/DUA 14 DOC 04 1
Bag Mo. 6 Details

M0500 8 Helium Saq TRI/DUA 14 DEC 04 3
•] l~Nag No. I Details

M50500 8A Helium bog TRI/DNA 14 MY 85
Eq Mo. 7 Grid w/lip Overlay

M50500 9 Helium sag T"lt/IA 14 DEC 84 2
sag Mo. 8 Details

M050O0O 10 Helius Sag TRI/DVA .6 MAN a5 L

Penetration Details

160500 IL HeLium Bag TRX/DNA " 85 1
Penetration Details

160500 12 Helium sag TIt/DNA 6 Mar 65 1
Penetration Details

W10501 I Remote Site Locations TI/DKA 5 P3 a5

60S502 I SL Gages -- Line I 30! UMWD TRI/DNA
Layout
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MINCE SCALE

MUzIann IMVZUO LItS? (EDL)

Ow. No. TLE AOR3C! DAT9 REV.NdO. DUO. No

M0102 2 UL Gages -- Line 2 NOT USED TRI/lMA
Layout m1375

M60102 3 IUL Gage" -- Lines 3 & 4 HOT US=D TI/OMA 1610
Layout

160503 1 093 lips/Cable Tl3/DiA 28 ME as 6 P1610
Layout M12011

160504 1 093 Helium Dist/Sensors/Cable rlI/DMA 26 mIa 85 5
Layout 163000

MlOS04 2 DMl Hellum Dlst/Sensors/Cable T1I/DNA 25 ARP 85 1
Helim Supply Park
Site Plan & Layout M53010

160501 L Dust Suppressant Areas T13/DKA 22 MAY 85
163020

16010s 2 Dust Suppressant Areas T13/DMA 22 MAY i5

M1200 I Army lip. 1200/01/02 11t/D•A 13 MU OS M3030
Sit* Plan & Layout

M61220 I Army/IE lip. 1220 11T/DMA 29 JAN as 1 163040
Layout & lnicevation Plan

M16221 1 Army/VS lip. 1221 T1/D0A 29 JAN S1 L 163040
Layout & licavatiot iPlan

161260 1 C H OW. 1280/S1 TRI/DMA 16 APR6 1 683040
Layout & Details

M16300 1 was Laps. w".0 "Thri 13af- TKI/CKA 14 MAY $5 "SS100
Site Plant & Dust SuppresMat Areas

161320 1 NNE lxp. 1320 & TtS no. L 1T1/DMA S 735 85

Layout

M1632S 1 "S lip. 1325 & 1M No. 5 Layout T1I/COA 1i PRO 85 M52801

M61330 1 WEM iUp. 1330 & T3S Mo. 6 Layout 3I1/DMA 1s 9M 060

M11341 1 U lip. 1341 & T1V No. 7 Layout 1I'/DMA iS 93 as

""2oo
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NX ScALI

130um nlO DAVim LIST (UDL)

Duo. S0of. TTIL ARON= DATI REiV.SDV~ NO. NO.

"M1375 1 VM Up. 137S & TtS Mo. 2 Layout TyI/DUA is Pa 8as I

MSG140 I Unc uIp. L1L0 u9/DgeA 17 JULY 84 2
Layout

2 9S6110 2 Ow up. 1610 UUCWRI 17 JULY 84

M52011 L SmL Uip. 2011 Thru 2070 TRI/II 23 APt 85 4

Site Plan

M300 1 mm vip. 3000/01/02 Tt/Oia 14 MAR as
$Its & 1twavatIon Plan

M3010 I m uip. 3010/11 TRIIOft 4 MA as I
Site' Plan & Sera Details

963020 I ram up. 3020 Tt/ DmA 14 R G85
Sit. Plan & 8ees Details

.D3030 1 M IU, p. 3030/31 TRII/D0A 14 MRS 85
Site 6 eIcavation Plan

963040 1 Pmm aip. 3040 Sits plan 71/DJ0 10 NOV 64 2 !
PosMdat Icu/2xcavat Ion Plan

M53040 2 U Uip. 3040 of" 8/ 2

Details

143040 3 PO ip. 3040 C ofS I/ 2

Details Oa

6M5100 1 HDL. t SLOO/OI/04/05/06/10 TI3/DMA 13 MAR 8s 2

Layouts

2 S•6 fip. S107 & 131 go. 3 Layout TR3/VOA IS MP5 85 2

3 Aruy Mzp. 5105 & 1RS NO. 4 Layout TM3/DwA 15 P58 85 2

965260 1 MD UP. 5290 TRI/OMA 25 An 8s
Site Plan & Layout

96400O 1 909 Up. 6000/01/02/03/04 4 MR a5 1S~ Layout

964000 2 w06 Mp. 010/11/12/14/1S 13 96 S6 2
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HMIOR SCALB

2WIMMIUNIM AKING LIST ({DL)

Duo NO. SM1. T~tTL Auecv oAT9 REV.NO. Mo. NO.

856003 1 0OSING Eip. 6003 06O/DMA 4 PM 8s 1 m7050
Layout & Sections

o6003 2 DOSING Rxp. 6003 OS/DOMA 4 MA 85 1 7053
Sections7

1,6003 3 mOgDS EIp. 6003 DOU/DMA 4 MA aS 1 57070
Sect ions

86210 1 M5 E•p. 6210 M/DMA 5 ME1 as C 7075
Layout & Details

85211 1 MN Uip. 6211 85/DMA 5 ME 8s c P17100
Layout & Details

856220 1 M8 Uip. 6220 5/VDMA 5 ME 8s M571S0
Layout a Details

856221 1 M1 gxp. 6221 /WDMA 5 MAN 8s 87150
Layout & Details

856230 1 85 1xp. 6230 85/DOA 5 MAN 8s 87170
Layout & Details

W6232 1 M5 IMp. 6232 MIDKA 5 MR as 1
Layout G Details

857000 1 UK Uip. 7000/02 Tat/DNA 22 MAY 85 M87200
Site Plan & Oust Suppressant
Layout

8W7300

M87040 1 UK up. 7040/41/42 Site Plan. TtI/DMA 20 MAN 85 1
Raft. TES Mo. 8 A Con•. Apron Layout 857300

M87040 2 UK Uip. 7040/41/42--35 Pit T3I/D•A 20 151 85 1
Sgcavatl=n 6 Retaining vail Details NS7399

W87040 3 Figure No. UK/DMA 20 m as5 1
UKA/1-TM Layout M57399

857040 4 figure No. UK/ODA 20 15E 85 1
UKA/2--TI TYargt Details M573"
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Nxmo SCALC

WD13)130 OLAVIJM LIST (NO)

0. TITL" G0ICN DATE RV.DtlO.Ik). NO.

137050 1 Airblest Dynamic Effects UK/DMA 22 MR 85 2
loackers (7050)

M7053 1 UKA/4 Airblast Dynamic Effects (C/D• A
I-ei (7053)

M7070 1 UK Lip 7070/71/72 131/DVA 9 APR 85
Site Plan. Layout/tzcavatian/Berm

M57075 1 UK Up 7075/76/77 & 7080/81 tR3/DOA 9 APR O5
site Plan & Excavation Details

M57100 1 m up. 7100, Anchor Block & P3/OA 23 FRO 5
g9ge mount Details

157150 1 rM Up 7150/51/52 & 7155/S4/57 13/DMOA 1 MAY 65 4
Site Plan

M7150 2 . zup 7150/51/52 G 7155/Sd/S7 Mz/0 23 M S5
Layout a Details

157170 1 10 mm. 7170 P30/OVA 23 M B5

Site Plans & Details

17200 1 E sip. 7200/01 T13/DWA 2 APR O5 2

Layout/Ecavation/Ubet

.r57200 2 u. 7200/01 131/OVA 23 APR 5 1
Joint Detail

M57300 1 SVNWUp 7300 SuU/DVA 17 APR 85

Layout. Plan I Sections

M57300 2 suW Up 7300 513)/OVA 17 APR OS
Details

157399 1 SM up. 7399 Site Plan TR1/DMA 19 OCT 84 1

PondterLon/lfcavation Plan

157399 2 sD/ moIV -uZp. 7399 smiD/DMA 19 OCT 64
Layout

M7399 3 m NV up. 7399 S /M 19 OCT 84
Reinforcemient Plans & Sections
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//

USINLIUt DEIAUXI LIST (RDL)

Du0. NO. .TTL8 AGNWCY DATo Itl. DUD. No.

S7399 4 SMElDIWU fip. 7399 SVSDi/DA 19 OCT 84 M57410
Reinforcement Sectioon

157410
387399 5 SWI V avix,. 7399 WSD/DNA 19 OCT 84

Plans & Sections R67410

M67399 6 SUS/30W/ 9 p. 7399 5USD/DNA 19 OCT 84 M17410
Retnforcement Plans & Sect ions

,57410

M17399 7 SVV/31W• 2X. 7399 USD/DWA 19 OCT 84
Plans & Sections 167410

M57399 8 SD/3WWV tIp. 7399 USD/DIfA 19 OCT 64 P07410
Reinforcement Sections

357410
M17400 1 LVR ftp 7400/01/02 k0mw/DNA 20 JULY 84 2

Site Plan 6 ftcavation Details
351410

N17410 1 NOW ftp. 7410 Tax/ONA 11 OCT 84 1
Foundation/lxcavation Plan 167410

357410 2 8W Up. 7410 301W/OVA C 357410

Plan G Section

357410 3 Light Machine am Bunker km0W/DNA a W7410

17410 4 Light Machine Oun Bunker 308W/DVA a 17410

1H7410 5 Shelter 1OW/DNA a 357410

357410 6 3 Wl Up. 7410 0N1V/DNA 9 167410

357410 7 observation Bnker V1OW/OA a m7410

37410 a Observation Dunker 3OV/DNA a 357500

M7410 9 Generator & iWpansion chamber k01V/DNA A
m 357520

i67410 10 Oenerator & Itpanslon Caber 30mw/ovA A

37410 11 Open Firing Position Shuttering 3W/DA A M17520

17410 12 open Firing Position Shuttering WO8W/DUA A
Reinforcement M7S520
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MINOR SCALE

RIMU ING DRAWING LIST (31)

DUo. No. TrTLB AGENCY DATE REV.

M37410 13 Covered Trench/LJISB 390EV/DMA A

137410 14 Covered Trench/unB 39OEV/DNA A

137410 is Burster Slab 3O/EV/OA A

M37410 16 Vent llatlon KMMV/DUA A

137410 17 Instrumentation 3ENV/DVA A

1M7410 is Photo Support NM90/DMA A

M17410 19 0300 m Stl. Tube WORE/DNA A

137410 20 D200 m StI. Tube "ORV/DIA A
P'eriscope

1M7410 21 Air Inlet Blast Attenuators 90EV/011A A

137410 22 Air Inlet WORV/DKA A

137410 23 NOW mxp. 7410 MOREV/DWA A
Air Inlet

137410 24 Observation Tower 3N9/DNA A

137410 25 T-Shaped Tower VO0E/DVA A

137410 26 Cable Penetration and Gage M3t. P9E/DN A

137410 27 CastlJn Piece for Instr. Table O9EV/DNA A

137410 28 Instr. Table *=0V/DNA

137500 1 CAMA MM]. 7500/02 Tax/DNA 20 MBN GS
Layout & Details

137520 1 CANA Up. 7520 TRI/DNA 11 OCT 84 3
PowIdation & Excavetion Plan

137S20 2 Stiffened Panel CaRnDA
ounttng Fou.mdat ion

137520 3 Reinforclng Details a CmNw/DNA
Acceu ss Cover
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KrumIC SCALE

SiNUDIEiXIN DRAWING LIST (8I04)

MO.MO. of. TITLE AGENCY DATE Rev. -. O. o..o.

17520 4 General Layout & Footing CNAW/DA 1-8220
Floor Plan

m1O0lO 1 TIC lip. 6010 TRI/DNA 4 , R 85 2 masos
Layout & Details

156Oll 1 TIC ixp. 8011 TRI/DMA 24 MrY 85 1158551
Details

15ol2 1 TIC Esp. 8012 TRl/DNA 29 An Ss 8o
Layout & Target Details

N38050 1 TSC Lip. 6050 TRI/VWm 18703
Site Plan & Layout

M8200 L DKA •i's. 8200/01/02/10/20/50/70 SEVt/DNOA 1503s
Site Plan

M18200 2 DNA iUp's. 8200/01/02/10/20/S0/70 SmImDV 0 M817038
Plane & Details

M18200 3 DNA aip. 6270 SEA/DNA A 167036
Details

158200 4 m Itp. 6270 SSA/DMA 1587032
Details

M18200 5 Da1 Imp. 6200/01 TRI/DVA 6 MAN $5 158704

Cmara shelter Details

M18200 6 Layout SCAg A 1H58706

"588210 1 0DA uip. 6210 SIWDNA 20 MR 85 18707
Layout

M58210 2 DNA Mip. 6210 Tax/OVA 20 HAR 85 M6707
Ant Mast Anchor Details

15220 1 ONA Sip. 6220 24 AP6 85 11 M6707
Layout

M8220 2 mm exp. 6220 M5707
Ejects & Debris Esp. P17
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NIWOR SCALE

*IOXMEUINO 0EAVXIU LIST (M)U

OWN. rrr. a. TAO hIWCy DATE REV.
NO.

mS8220 3 OKA Exp. 8220
Pit Assembly

asa8os I DNA ZXp. 8505 TlI/DNA
Site Plan & LAyout

168SSl 1 SRI Vxp. 8551 TRI/DMA 13 JUNE 85

Excavat ion

M58420 1 DIA IMp 8620 TRl/DVA 18 APR 85 2

Site Plan & Layout

M,6703 I DNA SIp. 8703 TXl/DVA I

Excavation

1687031 1 OKA Up. 87038 Site Excavation Plan SIVC/ONA 15 JAM 85 3

Uip. Layout & Details

M687038 2 OWA Sip. 8703Z S1P`C/OMA 3
sections & Details

M687038 3 DOA Uip. 67038 SPM/DVA 3

Sections & Details

687038 4 Section & Details SI1/OVA 3

168704 1 TIN IMp. 8704 1I5/DMA
Layout & Details

m68706 1 Dir tip. 8706 ToI/DMA 9 APR 8S
Details

1M8707 1 DII xip. 8707 TRI/DMA 22 MM 85
Site Plan

M58707 2 DR% Up. 8707 TRIl/DA 22 MM 65
Details

168707 3 not aip. 8707 TRU/DNA 25 AP" 85 1
baser Strner Cover Details

358707 4 DI1 Sxp. 8707 TEl/DMA 25 API 8s

Laser Bunker Cover
Prieni Details

247



MINOR SCALE

IOMUZlING DRAWINO LIST (l.L)

* SHT.
lOiw. NO. r. TTJ AGENCY DATE Rev.

1S8707 5 oar Uip. 8707 TRt/0NA 6 MAY aY I
Camera unclosure
Framing Details

MS8709 1 DNA Up. 8709 TRI/DNA 29 APR 65
Layout & Vault Details

MS8713 I DNA gxp. 8713 wTS/DOA
Layout

M68715 1 DNA IUp. 8715/6723 DNA 13 MU 85 2
Layout

168719 1 DNA Uzp. 8719 TEr/DNA 22 APR 85 1
Clne Flash Microscope Plain View

166719 2 DNA Utp. 8719 TRW/DNA
Cine Flash Microscope Side View

M58777 1 DNA Up. 8777 TI"/DNA
Site Plan & Layout

MS8777 2 DNA Up. 6777 TI1/DNA
xperiment Details

6S8790 1 DNA xp. 8790 TRI/DNA 9 APR 65 3
Layout

S86790 2 Zebra Boards TRI1DNA 30 APR 65 2
Layout & Details

M58790 3 Zebra Woards TRI/DNA 30 APR 85
Details

M68790 4 Zebra Woards TRI/DNA 30 APR 85
Details

1S8790 5 Zebra Boards TIE/D/A 30 APR 85
Details

18790 6 Details TRX/DNA 2 MAY 85

1689"g 1 KSC Uxp. 8990 TRI/DNA is MAY as
Layout
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APPENDIX J

MINOR SCALE PRECURSOR PROCEDURES

INCLUDING

MYLAR BAG DEPLOYMENT
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numb&

Tensi

posit

MINOR SCALE PRECURSOR PROCEDURES drivi

the

I. PRE-DEPLOYMENT PREPARATIONS. othe'

A. The helium distribution system was installed during not

construction of the precursed radial. It was flow tested on nitrogen on
prio

15 June 1905 (D-10). During the flow test, NMERI monitored the high

pressure line and corrected one leak discovered. A second high pressure flul

leak test was performed on 25 June to find any leaks caused by driving
augi

over the line, and in the connections to the helium trucks. Several
dri,

leaks were corrected. The perforated helium distribution bars were not
nai

to be installed until just after the dolly passed on deployment of the
con

bags. No water diversion berms were constructed around the valve vaults
nal

as they were on the high side and were not backfilled until late time.
gru

B. The air movement system (closed bag recirculation, gas mixture
nai

exhaust, and air intake) was installed during construction of the

precursed radial. NMERI installed fans and louvers before 4 June mo
thi

they could be tested for remote operation. The fan motors initially
sh

installed becree inoperative, and had to be replaced with dust-proof
fr

motors. A sand-bag bore was constructed by FE around each fan box to
so

protect it fro* water damage.
slp

C. Mylar bags were delivered to the site by Sheldahl as scheduled,
4,

and were stored in the cable yard. NMERI and FCONA jointly inspected
ii

the contents of the shipping crates by D-1O, and custody of the bags was
q

then given to NMERI for pre-deploysent staging.
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D. The tension loops on the exterior perimeter of the bags were

numbered by Sheldahl to match up with the corresponding tension spikes.

Tension spikes (side stakes) were driven on line with tie-down nails and

positioned 6 feet outside the perimeter of the radial. Spikes were

driven to leave 6 inches exposed above the ground. FE actually drove

the side stakes at locations established by contract surveyors. Every

other side stake wat to have its number shown on a tape flag; this was

not done. Spikes were driven after dust placement was complete, just

prior to bag deployment.

E. Tie-down nails were surveyed in position and driven surface

flush by NNERI starting about 4 June until completed on 22 June. FE

augmented the NNERI crew as needed to meet this schedule. Nails were

driven on 51 3/4 inch centers to add tolerance for bag placement. The

nail survey layout held the center point of each bag constant. The

control grid layout developed by NMERI is attached. NMERI did not paint

grubbing stick (combined with string puller) to help him find buried

nails.

F. A trench 6 inches deep was dug with a trenching machine around

the bag perimeter. Trenching was coordinated to avoid severing

shallowly-buried cabl s. Laborers pitched any rocks or hard clods alay

from the excavated soil windrow, and cleaned out the trench to the

specified depth. Double soil windrows left by the trencher had to be

shoveled into a single windrow. The windrow had to be on the side away

from the future bag. Perimeter trench locations were surveyed to take

into account the effective bag shrinkage caused by reducing the nail

grid to 51 3/4 inches. Trenching was done between D-6 and D-4.
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S. Similar trenches were dug at each bag interface. Laborers but wa,

removed the rocks and hard clods by hand since truck traffic over the this -

dust was discouraged. Windrows of soil were placed on the side of the .

trench away from 6Z, except as follows. Since bags #5 and 7 were to be the te

placed last, after 1-4, 6, and 8 were in place, windrows for the trench worked

at the 5/6 interface and the trench at the 7/8 interface were placed on experi

the side towards 6Z. That way bag joints on both edges of bags 5 and 7 8701/0

could be made up from inside those bags. This trenching was also done

between D-6 and D-4. the su

H. Flood lighting for night work was pre-arranged as follows. experi

Eight mobile iight carts were borrowed from other commands or rented to screer

be on site by 21 June. Sources were: L

arrivi
.Kirtland -- 2 carts

each.
Rental -- 4 carts

and s,
Holloman -- 3 carts

other
Typical arrangement of the carts is shown on the attached sketch. Carts

laid

were moved around to best light the work area. Rental carts could not

be moved with the light stanchions up, as jacking legs had to be used.
by 16

Carts were not brought onto the dust. Fueling and towing the carts was

their
done by FE.

1. Every test object which protruded through the bag had a
and i

tailored polyurethane skirt installed at the two foot height. A

the I
Sheldahl representative visited the site on 18 June to verify that

bag,
penetrations were as designed. Skirts were installed by the Sheldahl

NNER]
crew from 22-24 June. This was scheduled to happen earlier, but

experimenters wee9 not ready. One-quarter oil mylar was to be installed
with

by Spectron on the leading and trailing edges of the 8703 blast wings,
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but was not available at the needed time. The prefabricated skirt for

this experiment was carefully taped across these 3 inch spans.

J. Ouring his 16 June visit, the Sheldahl representative inspected

the test objects for sharp surfaces likely t-o puncture the bag, and

worked out protective cushioning measures satisfactory to the

experimenter(s) involved. Experiments of particular concern were

8701102, 8709, and 8710.

i K. Prior to bag deployment, sleeve sockets were inserted by DRI at

the surveyed locations of the under-bag Scotchlite screens for

experiment 8707. They also hand-dug a four inch deep slot at each

hOc screen to hold the screen height above grade to 20 inches.

L. Helium reserve skids (four jumbo tube trailer equivalents)

arrived on site on 14 June. The full skids weighed about 52,000 pounds

each. FE arranged for two cranes to lift these skids from their lowboys

and set them on the ground. They were set tightly adjacent to each

other at the 10 psi line, and their OZ ends were protected with sandbags

laid by FE. They survived the blast nicely in this fashion.

11. A total of 33 jumbo helium tube trailers arrived at White Sands

by 1600 on D-1. The HINOR SCALE Helium Truck Manaqement Plan details

their movements.

N. A supply of backup materials was staged by D-2 at the storage

and laydown area on the east side of the radial. This supply included

the spares furnished by Sheldahl under contract, the extra (ninth) mylar

bag, and four pallets of sandbags (about 500 total bags) staged on the

NMERI cargo truck.

0. Two porta-johns were placed in the storage area prior to 0-2,

with provision for their removal on the morning of D-0. The PHETS

manager arranged for this.
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P. Prior to bag deployment, HNMERI accomplished crew training for weather.

both experienced and new deployment personnel. Training was hold on 19 were ret

June. Separate documentation lists the topics covered. Crew members schedule

were trained in all aspects of bag deployment to enable their flexible were set

utilization. subseque

g. NMERI laid out the tension straps with bungee and poker-chip W.

tensioners on D-2. No S-hook was used; instead, the string was tied to the site

the tension loop on the bag. Standard plastic poker chips were informal

furnished for tensioners. Hole enlargement due to wear was not a winds an

problem during the MINOR SCALE deployment period. X.

R. Add-on bogey wheels permitting lateral movement of the empty before

dolly were tested by NMERI before D-2. They worked successfully, tractor

although about 15 minutes was needej each time to install and remove not bla

them. fine ma

S. The wind curtain on each doily was replaced by NMERI before 0-2 accuraC

with a similar design using a heavier fabric and a board weight. areas,

T. NNERI hosted training on 19 June in the proper use of the self-
same di

contained breathing apparatus. Sheldahl sent two volunteers. Only 1. T

persons trained in use of the breathing apparatus would have been deploy'

permitted to enter the helium environment if emergency repairs were distril

needed. NMERI also furnished an ice vest for cooling individuals uncont

entering the helium environment. No one actually entered the helium within

environment on MINOR SCALE. to *)in

U. NMERI modified the deployment dollies before 0-2 to add a brace in "windc

the frame above each wheel. This brace can be used as a step to reach

up into the dolly bed.

V. The folded mylar mombraios for bags 01 and 2 were laid out on truck
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top of their deployment dollies and covered to protect thee from

weather. This was done by NMERI on the morning of D-2. The membranes

were returned to their crates when high winds prevented deployment on

schedule. The boxes containing mylar membranes for bags 03 through 9

were set on the ground on the east (starting) side of the radial for

subsequent loading onto the dollies.

W. During the two week period prior to D-0, a record of winds at

the site was made using the remote-reading anemometer at GZ. This

information was analyzed by SNLA to find any correlation between site

winds and SNLA predictive data.

X. Scarification of the dust surface was accomplished by FE forces

before each bag was deployed. They used a drag drawn by a garden

tractor. This was done when winds were low, so the fine material was

not blown away. Winds arising after scarification did blow away some

fine material. Scarification should be done in daylight for safety and

accuracy. Scheduled start was the morning of 0-2 for bag 01 and 2

areas, and bag 23,4,6, and 8 areas were to be completed by sunset the

same day. Scheduled start for bag 05 and 7 areas was the morning of 0-

1. These were actually done during the evening of 0-I concurrent with

deployment of other bags. Dust within 20 feet of the perforated helium

distribution headers was not to be scarified, in order to minimize

uncontrolled dust pickup and scattering by the helium in-flow. Also,

within 5 feet of the west edge of bag 01, dust was not to be scarified

to minimize the amount of dust which would adhere to the clear mylar

"window*.

Y. Just before the bags were deployed over the NML models, 3O1 was

to add moisture to the model sail bins. They were to bring a water

truck along the west edge of the radial and use a garden-type hose to
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spray the soil bins. This was not done, as moisture content was was t

determined to be satisfactory without it. monit

away

assig
II. BAG DEPLOYMENT.

NOTES: (1) The time sequence for bag deployment is discussed in
eaebam

other documentation and is not repeated here.

tear-
(2) Time allowed for helium fill is indicated in the MINOR

were
SCALE countdown, along with detailed helium status reporting times.

NINO
A. The following deployment crew precepts were to be observed by

NMERI:

D-i
1. Two crews were to be staffed to enable concurrent

wer
deployment of two bags.

2. Each individual was to be cross-trained to understand the

rudiments of each bag deployment task to which he might be assigned.

3. Notwithsta-ling (2), each individual was to be assigned

undo
his initial job in advance. This was to include familiarization with

the

his team and his explicit role on that team (e.g., was he to tie two rows

exc,
of nails or three?).

4. The NMERI Project Manager was to be responsible for

to
managing the successful deployment of these bags. He was not to assume

war
duties which would distract him from this management function.

sel
5. There were to be enough go-far%.

the
6. There were to be enough relief personnel to spell other

was
crew members during the continuously-advancing bag deployment cycle.

t o
Normal crew rest was to be taken between bags.

7. There were to be people (both night and day) whose job it
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was to patrol the perimeter of the bags, adjusting tension straps,

monitoring bag condition, fixing any tears within reach, and chasing

away unauthorized people or wild animals. These people were not

assigned, as all hands were used on the bag deployment.

B. Sheldahk provided four mylar technicians per crew to tape the

membrane to test object skirts and to repair tears. Finger-hole sized

tears were to be taped by NMERI as the dolly advanced; any larger tears

were to be fixed by Sheldahl.

C. The following bag deployment procedures mere new, unique to

MINOR SCALE, or warrant clarifications

I. Bags 5 and 7 were not to be deployed before the night of

0-I due to experiment longevity. As many of the other bags as possible

were to be deployed during the night of D-2.

2. One implication of U1) is that for bags #5 and 7, two

side-filling crews were needed.

3. During deployment of bag II#, DRI personnel were to enter

under the dolly to place their four under-bag Scotchlite screens in

their prepositioned holders. This proved so easy to do that DRI was

excused, and this job was handled by on-lookers.

4. NMERI was to plan optimal dolly alignment to avoid having

to shift the dolly to miss experiments. Detailed experiment locations

were provided for the congested areas of bags #5 and 7 to enable

selection of wheel paths. In bag #3, the dolly was to ride up and over

the berm which protects the Tech Reps experiment. Instead, the dolly

was modified to bridge across the experiment. Empty dollies were moved

to their next starting position by backing down the next bag to be

placed. This allowed a test of the wheel paths, and avoided having to
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turn the dollies around.

5. The bag tie-down strings for MINOR SCALE terminated in not a part

slip knots to be tightened over the nail heads. These knots were held

in place with a drop of Duco cement. NMERI provided each worker with a

bent screwdriver with a machined slot in the blade to ease the fatigue Phillips

of sliding these knots tight over the nail heads. bag deploy

6. Permission was granted by the Safety Officer for repairs al

deployment personnel to wear light, flat-soled shoes (e.g., tennis or because bi

boat shoes) to minimize disturbance of the dust surface. The tie-down

personnel accordingly were not directed routinely to smooth out the dust clear myl

as the bag advanced. If they noticed ruts or gouges deeper than about this proc

1/4 inch, they were to try to pat them smooth with a vertical hand extra car

motion. A lateral sweeping motion was not desired. In fact, foot not to SP

traffic disturbed the soft dust surface so extensively that leveling window be

became impractical, prior to

7. There were no inter-bag tensile loop connections to be

made on MINOR SCALE. The bags were expected to bulge together when deployed

inflated from the intended internal overpressure of 0.01 to 0.02 inches bags was

of water. They did bulge together satisfactorily. East sid

8. Individual experimenters were asked to stand by as the bag underway

passed their experiment, to confirm for themselves that it was not carts pr

disturbed by the bag deployment crew, and to accomplish last minute of this

tasks such as removing lens coverings. Once their business was positio

finished, they were asked to stand off the radial. LCDR Anderson passage

explained this policy at successive Project Officer Mestingsl
Ill. C

enforcement was the duty of the NNERI dolly supervisor. A white line

A.
was to be established using an athletic field striping machine for

hi ghl
spectators to stand behind; this was not done. Spectator control was
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not a particular problem.

9. Repair of the dust surface in front of selected

experiments was to be accomplished by Dr. George Ullrich and Bruce

Phillips and their designees. As much as possible, this was done before

bag deployment. FE provided manual landscape rollers and crew to make

repairs as directed. At least two soil repair crews were planned

because bags 65 and 7 were to be deployed concurrently.

10. Special care was to he taken with the embedding of the

clear sylar 'window' on the west end of bag 61. As with other bag ends,

this process started from the middle and worked to the edges, taking

extra care to avoid wrinkles in the fabric. Trench fillers took care

not to spill dirt on the clear fabric. In spite of this care, the

window became muddy on the inside when moisture condensed on the mylar

prior to bag inflation.

11. Bags 65 and 7 were to be placed in between bags already

deployed. As a consequence, all traffic and logistic support for these

bags was to come from the west (finishing) end ard none from the sides.

East side light carts were to be repositioned after deployment was

underway to aid more effectively. This proved unnecessary as the west

carts provided adequate light. NMERI was to evaluate other consequences

of this sequencing, such as its possible effect on dolly "heel

positioning. In fact, one dolly cart module had to be removed to allow

passage.

111. CONTINGENCY ACTIONS

A. Successful deployment of the MINOR SCALE bags was known to he

highly dependent on having wind speeds of 10 knots or below. While the
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prevailing conventional wisdom is that such conditions are most likely

during the hours of darkness, exceptions are commonly observed.

Likewise, the conventional wisdom is that high winds are most likely

would have bt
during the afternoon, yet calm afternoons are occasionally encountered.

recirculatsoi

In order to deal with these contingencies, the NNERI bag deployment crew

inside the b,
was berthed in the Adman Park. That way when winds came up, the crew

vertical wal
could retreat for a few hours of sleep to be ready to go again when the

C. In4
winds died down.

over 10 knot
B. When strong winds arose during the deployment of the bags, the

in a state0
NIERI supervisor was to take contingency actions of g-aduated severity:

1. The first response was to cease tying strings to nails, inflation p

whether to
and have each crew sember grab and hold onto two adjacent load patches.

the bags.
Crew members had learned the proper technique for holding onto the load

been quickef
patches during their training. Everybody was then to hunker down and

wait for the gust to pass.

IV. HELIUM
2. If the first response was insufficient, the next action was

to place sandbags in the tray of the deployment dolly and along the edge

the helium
on the ground. PVC wind frames were placed to prevent the mylar from

checkoff in

blowing against the dolly. This technique was used during the

deployment of bag #3, and the bag survived in this position during winds and key al

the checkii
which lasted about 14 hours.

I.3. If it appeared that the bag was in grave danger of being

lost, the senior NMERI supervisor on the scene was prepared to give the

order to have the Sheldahl technicians cut the bag with scissors along

4.
the line of ties last secured. The bag was to be folded, weighted with

5.
sandbags, and cut beyond the weights. The billowing remainder was to be

6.
stuffed back under the wind frame on the dolly. Later, after the wind

had subsided, the remainder of the bag would have been laid. A tape
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splice across the entire width of the baq would not have been attempted.

The effect would have been to reduce the length of the bag. Helium

would have been introduced into the isolated section using the

recirculation system. Since the recirculation outlets are only 6 feet

inside the bag, there was not enough mylar material to try for a

vertical wall at the splice.

C. Inflation of the bags would not have been attempted in winds

over 10 knots. The bags are known to be extremely vulnerable to damage

in a state of partial inflation. If high winds had arisen during the

inflation phase, a judgment call would have been made by LCDR Anderson

whether to continue inflation, or to use the exhaust fans to evacuate

the bags. If the bags were more than 75 percent full, it would have

been quicker to complete filling them than to evacuate them.

IV. HELIUM FILL PROCEDURES

A. A detailed checkoff procedure was developed by SAIC describing

the helium fill procedures to be followed. A copy is attached. The

checkoff included identification of who is responsible for each step,

and key milestone times in the countdown. The major phases included in

the checklist are as follows:

I. Verify system controls are working.

2. Pressurize helium distribution system and watch for leaks.

3. Confirm helium/air recirculation system is working.

4. Check remote operation o' helium reserve skids.

5 Visually inspect mylar bags.

6. Begin helium flow:

a. Increase rate stepwise to 100 KCFIH.
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b. When 75% full, reduce flow to 50 KCF/H.

c. When 90% full, reduce flow to 30 KCF/H.

7. Bolt covers down on valve boxes.

S. Depart the 6Z area.

B. The helium fill procedures were based on filling all 8 bags

concurrently. It was anticipated that this would take about 80 minutes.

This was found to be about right in practice. The intended pressure

inside each bag was 0.02 inches of water, which was not normally to be

exreeded.

C. It was considered a possibility to deliberately exceed the

target helium concentration, in order to minimize the subsequent draw

from the helium reserve skids. This was an option which was kept

available if the likelihood of a same-day postponement had seemed much

greater than an overnight delay. As circumstances developed, this

option was not employed.

D. The target helium concentration was expressed in terms of sound

speed. The target was 2300 to 2400 feet per second. The reason for

expressing it in sound speed was to avoid the conversion problems caused

by varying temperature and humidity. In order for the tdrget to be met,

the average of the 5 sound speed gauges in each bag had to fall within

2300-2400 fps, and all 8 bags had to meet this criterion. If the

operator had reason to believe a particular sound speed gauge was giving

a spurious reading, he was to zero it out and compute the bag average on

:he gauges remaining. If the controls did not achieve this precise

range, exceeding 2400 fps was preferred over not making at least 2300

fps. As circumstances developed, an average of about 2000 fps was

reached in surviving bags 2-7.

E. we planned to use the recirculation system continuously during
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bag inflation and the period prior to shot execution to keep the helium

environment well mixed. This was inadvertently not done.

l F. A command was given by the Net Operator at T-90 seconds'in the

countdown to turn off power to the helium system. When this command was

heard, SAIC activated a relay to turn off the ignition switch on the 60

he KW generator which powers the system. At this, the sound speed display

and the bag control displays showed meaningless characters, indicating

that power had been successfully turned off. SAIC reported back to Test

Control by T-B0 seconds that this had occurred. In order to restore

ulc power in the event of a hold occurring after this time in the countdown,

irt it would have been necessary to re-enter the test bed and manually

restart the generator. A delay of 20 minutes or so would have been

Fell involved, during which time the bags would gradually have lost pressure

and helium, This was not necessary.
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APPENDIX K

MINOR SCALE HOLD CRITERIA AND PROCEDURES
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MINOR SCALE DELAY/HOLD CRITERIA h

INTRODUCTION cannot
do not

The purpose of this document is to establish the hold criteria that will be the shi
used during the countdown for the MINOR SCALE event scheduled for 13 June 1985.
There are approximately 200 experiments on MINOR SCALE. It is next to impossible HOLD Ci
to expect that all of these experiments will be installed and properly running D
at the scheduled execution time. Therefore, we must establish a series of cri- Ds
teria to decide, in advance, under what conditions we will hold the event to holds.
correct problems and under what conditions we will continue the countdown inspite Items

of problems. Since there are many million of dollars worth of experiments, it
must be an organizational decision to develop and approve of the hold criteria, a

mus beanhelium
GENERAL DEFINITIONS diateli

and thý
Experiment: an activity that has been given an experiment number by the sidere,

Technical Director. The most recent experiment list will have the numbers for
all the experiments on MINOR SCALE. b

c
Delay: a decision to change the shot day before the countdown has begun.

Hold: a decision to change the shot time or shot day after the countdown damage
has begun. The countdown will begin with the start of the deployment of the recomw
precursor bag (approximately 6 p.m. on D-2).

precur
DELAY CRITERIA being

A delay will not be considered for any single experiment, i.e. one HML
model or one Army vehicle. However, if any of the following diagnostics ex- greate
periments is not functional then a delay will be initiated: the airblast mea-
surements (Exp. 9100), the shockwave cameras (Exp. 9000), and the charge detona-
tion velocity measurements (Exp. 9300). of the

The event will be delayed is any of the following conditions occur. ing eqd

a. Less than 90% of the experiment will be ready at the schedule shot time. determ

b. The TRS units will not be ready. This implies that less than five of
the units will be operating. If five of the seven units are operational, then
the remaining two units will be considered only as experiments that aren't ready
and will be counted under the experiment percent. status

c. The precursor bag will not be ready. If any bag is not ready, then less v
the precursor is not ready. e

d. Weather that prevents proper conditions for shot execution, i.e. recent sound
rains that have left the dusty precursor too damp to dry in time for the scheduled
execution. I

e. The Timing & Firing system is not functioning properly. site t
time.

f. The instrumentation system Is not functioning properly.

g. The explosive charge is not ready.
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h. Foreign satellite coverage: several experiments are classified and
cannot be uncovered if a surveillance satellite is overhead. Therefore, if we
do not have an adequate windown to uncover the classified experiment, execute
the shot, and then cover the damage, the shot will be delayed.

HOLD CRITERIA

During the countdown many situations will have to be considered as potential
holds. Some of the items will require rescheduling of the event for a later date.
Items that will be'considered for a hold are listed below:

a. If the precursor environment is in imminent danger of failing (loss of
helium concentration due to major bag rupture), the test will be executed imme-
diately, consistent with safety criteria. In this situation satellite coverage

)n, and the status of other experiments, including TRS experiments, will not be con-
It sidered.

b. Obviously, all the items that can cause a delay can also cause a hold.
c. Weather conditions:

(1) Upper air conditions that would lead to blast focusing that might

damage surrounding communities: Jack Reed of SNLA will provide the GO/NO GO
recommendation during the ocuntdown.

(2) Wind conditions that prevent continuing the deployment of the
precursor bag. These conditions could occur during the period when the bag is
being deployed. Winder greater than 10 mph will delay the deployment.

(3) The wind is too high at shot time to fire the TRS units. Winds
greater than eight mph are considered too high.

(4) Heavy cloud cover, rain, or lightning that prevents continuation
of the countdown.

d. Instrumentation status: the analog recorders and the digital record-
Ing equipment will be monitored during the countdown. If, at any time, it is
determined that any of the following conditions exists a hold will be initiated:

(1) Less than 90% of the active data will be recorded.

(2) Less than 90% of the precursor data will be reocrded.

(3) Less than 90% of the HML data will be recorded. Some experiments'
status will not be monitored. Therefore, their status will be assumed good un-
less we know it is bad.

e. Precursor status: each of the eight bags must be within the desired
sound speed range of 2300 to 2400 feet per second.

The final decision on executing the event will, of course, be made on the
n site by the Technical Director based on the best information available at the

time.
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2 May 196t

axaOm SCALE 11111PO CEDRE

POINT IN C0WTIWN EIPECTD DURATION O9 PROBLEM ACTIONS TO BE TAEN POINT IN COUNT=

T-41 ,Ns to T-2S Hrs (1 hs I. Continue countdown to T-211 h7rs.1 sin to T-=
2. Use *4on-testbed Esperimaatm Call Shsotg to pass mord.
3. Hold at T-21 hrs until problem solved.

) bris I. Reschedule shot.
2. Use uAgency Call Sheet to inform mrld.
3. Start count at T-41 hrs.

T-21 irs to T-7 hrs ( hris I. Continue countdown to T-7 hrs.
2. Use "f'o-tustbed Experimenter Call Sheet: to pass surd.
3. Hold at T-7 hrs. until problem solved.

)8 hir' . Reschedule shot.
2. Use 'Agentc Call Shuet' to inform world.
. Start count at T-21 hr,.

T-62 sin to T--
T-7 hrs to T-241 sin (4 hrs I. Continue countdom to T-241 sin.

2. Use "fon-tasthed Experimenter Call Sh•e•: to pass word.
3. Hold at T-241 sin until prol em solved.

)4 hrs I. Rsschodule shot.
2. Use 'Agency Cail Sheet' to inform morld.
3. Secure TIS.
4. Start count at T-4 Vrs.

T-241 sin to T-l!1 sin (4 hrs 1. Continue countdowm to T-I1 sin.
2. Use *Non-testhod Experimenter Call Sheet: to pass mord.
3. Hold at T-l01 sin until problem solved.

)4 hirs I. Reschedule shot.
2. Use 'Agency Call Sheet to inform world.
3. Deflate helieu hag.
4. Secure TRS.
S. Start count at T-6 his.
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IWZgS• I 2 "ay 1905

NINO SCA.E HOLD PROCEDKS

POINT IN COUNTJOM N EPECTN DURATION OF PROBLEi ACTIONS TO K TAKEN

T-1t9 oi to T-42 @in (2 hr I. Continue couwtdowo to T-62 Mln.
2. Use '*Nontestbed Elperishentr Call Shoet: to pass sord.
3. Hold at T-62 sin until prolem solved.

2 bra to 4 hrs. 1. Evaluate status of experieents 49nerators, etc.)
2. Use "Non-testbed Experimester Call Sheot: to pass owor.
3. Perfore appropriate adjstusmets.
4. Continue countdown to T-62.
5. Hold at T-62 until prubiem solved.

>4 hr% 1. Reschedule shot.
2. Use 'Agency Call Sheot' to inform urld.
3. Deflate holies bag.
4. Secure TRS.
5. Start count at T-6 brs.

T-62 aim to T-45 sin (1.5 hr. 1. Continue countldn to T-45 slm.
2. Use -,on-testbed Ezperiuter Call Sheet: to pass mud.

3. Hold at T-45 sin until problem solved.

1.5 hr. to 4 hr. I. Evaluate status of eperlmeets.
2. Use "Non-testhed Experimenter Call Sheet: to pass word.
3. Cover classified sxperieonts, if secnssawy.
4. Send P1S aircraft to refuel.
S. Start count at T-4 sin.

M4 hr. i. Reschedule shot.
2. Use 1qeucy Call Shet" to inform worid.
3. Deflate helium bag.
4. Secure TIS.
2 . Cove classified 69perionts.
6. Start count at T-6 hrs.
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2 may l•YI

NDIN SCALE uLD PROCEUES

POINT IN COUNTD•iN IPECCTO DIUATION OF PRtOBLE ACTIONS TO K TAKEN POINT I1 COUNTONI

T-43 iMn to T-38 sin (1.3 hr'. 1. Conti~nue counltdown to T-38 sin. T-15 sint to T-4 42. Use mlon-testbed Experimenter Call Sheet: to pass or.d.

3. Hold at T-30 sin until problem solved.

1.5 hr to 4 bri. I. Recharge helium reserve syste.
2. Send P11 aircraft to refuel.
3. Cover classified nwperiaets, if mecessary.

4. Evaluate status of experiments.
5. Use "Non-testbed Experlemter Call Sheet: to pass sud.
6. Start count at T-64 sin.

)4 bre. I. Reschedule shot.

2. Use *Agmency Call Shoet' to inform serld.
3. Deflate helium ba;.

4. Secure TRS.
5. Send P15 aircraft home.
6. Start count at T-6hr.

T-3I @ia to T-15 sin (1.5 hr. I. Continue cootdome to T-l5 sin.
2. Use 'Noo-teetbed Eoperimenter Call Sheet, to pass wee.
3. Hold at M'-In sii uwtil problee solved.

1.5 hr to 4 hr. 1. Disarm charge.
2. Recharge heliu reserve system.
3. Send PHS aircraft to refuel.

4. Cover classified aperieents, if necessary.
5. Use *Mon-teethed Ezperismetmr Call Sheet: to pass orld.

4. Evaluate status of eperimests.
7. Start count at T-6I ain.

)4 hrs. I. lisaru Charge.

2. Reschedule shot.
3. Use *qency Call Sheet' to infers seld.

4. Deflate helium bia.
5. Secure TRS.

S. Cover classified experiments.
7. Send PMS aircraft Nose.
I. Start count at 1-6 hrs.
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2 may 1M

NIRE SCALE OU PWO ES

POM IN CWiD N -1PECTU DRATIN OF PMlE. ACTIMS 15 K TAIMi

T-13 @in to T-4 Min (1.3 hr. I. Continue countdoe to T-4 ain.
2. Use *Non-twstbed Experimenter Call Shoot: to pass word.
3. Hold at T-4 until probles solved.

1.5 hr to 4 hrs I. Safe firinq panel, if nssary.
2. Disarm charge.
3. Wecharge helium resrve systm.
4. Send PHI aircraft to refuel.
5. Cover classified nerimts, if encenssry.
4. Evaluate status of stpori met%.
7. Use 'Uoo-tetbed Ezgerimmter Call Seet: to pass word.
8. Start count at T-63 sin.

>4 brs. 1. Safe firing panel, if m*Kesry.

2. lisarm charge.
3. Reschedult shot.

4. Use "lqnmcy Call ceet to Morew mrld.
S. Deflate helium bag.
6. Send PIS aircraft bhoe.
7. Secure ThS.

1. Cover classified experiments.

9. Start count at T-6 hrs.
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2 Nay lIS

N1l1 SALE HLD PtOCOEMI

POINT IN CCMMTDCIN EIPECTO MIATION W PROIIER ACTIONS TO It TAKEN POINT IN COTIDOVN

r-4 sin to T-2.75 si (1.3 1w I. Safe firin panel. T-.5 sin to T-
2. Reset IRS, if necessary.
3. Use 'Non-tastbed Experiseeter Call Shoot: to pass word.
4. Start count at T-1f sin.

1.5 hr to 4 hrs. I. Safe firins panel.
2. Disars charge.
3. ReKharge belive reserve systes.
4. Send PRS aircraft to refuel.
5. Cover classified e"perimets, if mKess1ary.
6. Evaluate status of esperimsts.
7. Ulse "on-tstbed Experisteter Call Sheet: to pass usrd.
8. Start cout at T-61 aim.

M4 hrs. 1. Safe firinr panel.
2. Disars charge.

R. Reschedule ihot.
4. Use *Aqency Call Sheet to infr swld.
5. Deflate heliu, hab.
6. Send P1S aircraft howe.
7. Secure INS.
1. Cover classified experiments.
9. Start count at T-6 hrs.
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2 May 1M5

MINC SCALE NHI PROCEWES

POINT IN CMUTDOVN EXPECtED DATIGN a PRCIDLE ACTIONS TO BE TAKEN

T-2.5 sin to T-1 (1.5 hr. 1. Stoo recorders.
2. Safe firing panel.
3. Use "4on-tustbed Experisenter Call Sheet: to pass owol.
4. Start count at T-!$ ain.

1.3 hr to 4 hr%. I. Safe firing panel.
2. Disarm charge.

R. Reset TES.
4. Send PMS aircraft to refuel.

5. Recharge beliao reosrye systes.
6. Cover classified experiments, if necessary.
7. Evaluate status of experiments.
S. Rewind recorders.
1. Us# 10n0-testbed Ezperiemter Call Shoet: to pass mrd.
IS. Start count at T-61 sin.

H4 hrs. 1. Safe firing panel.
2. Disars charge.
.. Reschedule shot.

4. Deflate helius bag.
5. Secure TIS.
6. Cover classified experiments.
7, Send PPS aircraft hoe.
8. Reind recorders.
9. Use "Aqency Call Sheeta to infore world.
IS. Start count at T-6 hrs.

2

2?73
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SUBJECT: MINOR SCALE H PLUST 24 HOUR REPORT

1. The 4800 ton ANFO event, MINOR SCALE, sponsored by the Defense Nuclear
Agency was executed at 12:20:00.031 MDT on 27 June 1985 at the Permanent
High Explosive Test Site at White Sands Missile Range. The first impres-
sion from the visual evidence, (i.e. crater size, the debris, the structural
damage), is that the charge detonated at predicted. There is some initial
evidence of Jetting. The charge container had developed two ruptures and
approximately 100+ tons of ANFO had spilled from each rupture.

2. At this time nothing is known of the actual data. The following opera-
tional items have been assessed. 35 of 39 DRI cameras operated. 196 of
204 WSMR cameras operated. 5 cameras have not been recovered at this time.
All analog recorders ran. Approximately 90% of the digital channels record-

ed data.

3. The dusty precursor area encounterea the following problems: 2 of the 8
bags (the first and the last) were destroyed by a dust devil wind approxi-
mately 40 minutes prior to execution. The remaining six bags appeared to
have an average sound velocity of 2062 feet per second. The highest was

2141 and the lowest ws 1928.

4. All seven of the TRS units operated properly. At first glance it appears
they provided the proper fluence conditions for each experiment.

5. All scheduled aircraft experiments flew and they appeared to meet their
general objectives.

6. The crater size was 345 feet in diameter (including the crater lip) and
80 feet in depth. The depth was about twice as deep as the predictions.

JAMES E. MIMS, LTC, FCTO, 4-7866

GEORGE A. BALLANTINE, FCT, 4-4222
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HELIUM BAG PROBE LAYOUT

FAN SIDE FILL SIDE

0^6 ORE -00 am " • • *Pl(ICK m( toM [ PK P ;;9 4-- THE PROBES Tw
ARE CIRCLED

_ 4 a :2 1 COULD BE DoD.
I 0). M O OXe 22
BA.G TWO PROBES WITH ABAG TWO m- mm Zu Ze0B rmoIq 4- WERE PULLED

S 4 3 2 MOREFE THE 96
WERE DPt.OYCL

%1.1 2 O 210
BAG THREE V 4ý dam PR109 WITH A

M m• FM POW lmý 4-X WERE WT
S 4 3 2 " !WKIM.

: 0 12ý 3.
BAG FOUR 4...

BAG FIVE 4- .. M
.mII~m PM ,,F. . OCKS AS THOUBI

4 -1 3 2 1 THEREISAHOLE

612173 2194 IN THE SAGS
BAG SIX 4- W' • 4-

MIRU PI O Pon
5 4 9 2 1

OASGSEV 4S E. mN 4-mini Pun Pun
S 4 3 2 1

GAS EIGHT ABISIELT

mni P Mu Pmý
4 - I
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IL

COUNT -I TII 'A* .19 P APSJENT a Ila.

DROBE 1 0009E a 0Afok 3 PR03( 4 O03! 5 oVERAGe
Boo I 11t4 1123 1123 1126 1124 1114

We 2 1123 1122 0 1123 1124 112I

wo Se 3 1123 1122 0 113 1122 1122

Q 9" 1122 1123 0 11f 1124 1124

""9p a 5 1125 0 0 11ti 0 1126

am 6 1le 1124 1124 11t3 1123 1123

9" 7 1125 1125 0 1123 112 I 12

se a 0 1124 1123 1123 i 1123 11±3

CO-UT i 2 TIIME o 06t09,ts, 0S?2[NT f I114

PROVE I PROVE a PRODS 3 P56 4 003 S W4~RO
No 11Z4 1123 11 1125 1126 112 5

s117 1123 0 £121' 125 1124

weS 3 ties 1125 0 11it tits1 1126

556 4 ties 11*Z7 0 140 112 tag tit

9 oa5 1117 0 0 tits 0 11tag

9o 6 1ll•T 1127 !1 i? 1230 li6 t1ize

see 17 1127 1123 0 t1" 117 ? 1127

3 a0 I 0 . 112 112% t117 1133 11219

COU7T - 3 , TtMr a 09115123, mUmqII a list

PRO3E I PRODS 2 PROD3 I PROVO 4 PROVE 3 AViR06t
spa I i151 1150 1153 t146 1145 1143

DAG a 11a4 1152 0 1138 114 1146

son 3 1us1 1153 0 1160 11S3 1154

BSo 4 1156 1154 0 ?773 1 Is 1156

Boo 5 1156 0 o 1.57 0 1157

3A6 6 Its 1135 liss 14141 1151 113

am5 7 1155 14! 0 I159 1111 Iits

34 a 0 It41 1151 11s 1164 1155
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CCU,;IT - . lME *t.Iii~i31. QMEB1=VT 1~16

PROBE I PROBE 2 PROBE 3 PROBE 4 00OSE 5 AVERAGE
1AG 1 1905 1179 1176 1169 1167 1311

BAG 2 1673 1167 0 loss !169 1274

am 3 1254 1180 0 1163 1169 1197

BAG 4 116v 1173 0 9105 112 1174

BAG 5 1279 0 0 1160 0 1230

BAG 6 1157 1173 1177 1185 1175 1170

SAG 7 1178 1159 0 1179 113 1175

SA a 0 909 116 1161 115 1s78

COUNT 5 S , TIME * 09t30958. ANOENT a 1161

PROSE I PROSE 2 PROSE 3 PROSE 4 PROSE 5 AVERAE
SAG I 2091 1722 1160 1171 1168 1466

SNA 2 2106 11.5 0 loss 1170 1387

SAG 3 1697 1182 0 1104 1174 1309

one 4 13-0 111 0 305 1183 1231

SAG 5 1193 0 0 1183 0 1183

Sao 6 1214 I1" 1182 1170 1160 1186

BAG 7 1185 1160 0 1184 1187 1179

BAG a 0. 909 1172 1187 1137 1168

COUNT - 6 , TIME - 09934#54, AMBIENT a 1161

PROBE I PROW 2 PROBE 3 PROSE 4 PROSE 5 AVERAGE
BAG I 2035 1910 1422 1172 1170 1543

SAG 2 2005 1833 0 1093 1171 1526

BAG z L6"- 1572 p 1440 1177 1449

SAG 4 1476 12'Z 0 121 1209 1306

BonG Z 1529 ) 0 t1" t) 1361

BAG 6 1595 1390 1i36 1170 1183 1315

SAG 7 t284 94" 0 1188 1167 1219

SA a 0 wo 1172 1168 1159 1143
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COUNT 7 , TIME - 09129:01. AMBIENT 1 1161

PROBE I PROBE 2 PROBE 3 PROSE 4 PROBE 5 aVERPGE
BAG I 1997 1042 1648 1465 1474 1705

SAG a 2242 1962 0 4oS5 117Z I615

BAG 3 1740 1703 0 1399 1272 15Z9

"3• A. 1523 1455 0 966 1250 1409

aG 5 1654 0 0 1278 0 t 466

SAG 6 1729 1565 1290 1276 1214 1415

SAG 7 1472 948 0 1325 1292 1363

Sa 0 505 1174 1187 1192 1184

COUNT " S , TIME - 09w:4835, PAIO4T L 1161

PROME I PROWS 2 PROM 3 PROBE 4 PROSE 5 OVERAGE

SA 1 2047 1965 1979 1630 1657 1861

ftG 2 2194 2009 0 1093 *553 1712

SAG 3 1835 1772 0 ts30 1325 !641

gsG 4 1566 1573 0 1.227 14210 1.45

BAG 3 1721 0 0 15t6 , IE.S9 j
BAG 6 1777 1731 1780 1416 1.-)8 I.

EG 7 1504 9*0 0 1292 12M39 12

BAG a 0 9- 09. 1229 1285 1!2m 130

CONT - 9 , TIME 0549s03, ANSIENT - 1161

PROBE I PROSE 2 PRODE 3 PRONE 4 PROSE 5 'VERAGE-

BAG 1 2076 2047 196G 161s 1523 1846

3 SAG 2 21se 2015 0 10"17 1474 1687

BAG 3 1915 1844 , 1487 •9 1622

BAG 4 166o 16*7 ,) 11Gi L1363 L,433

BAG 5 1831 0 ..* 1386 , '!':9

BAG 6 1933 1t49 1771 1457 "307 .. 4

SAG? 1696 M5 0 1~2?4 &ass 141

SAG a 0 905 12 125IM 130? 1262
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C.OUNT r i," 71IME * ,.,'s:;7. *MBZENT - CC

PROBE I PROBE 2 PROBE 3 PROBE 4 PPODE AVERAGE
BAG 1 2 102 2047 2018 186a 1599 1 i6

SAG 2 2 155 Z04? 0 1.87 1707 175:•, so

BAG 3 1989 1887 0 1766 1380 1741 so

BAG 4 1703 1785 0 12-52 1621 1510#

BSG 5 1971 0 0 1843 0 1307 a4

BAG 6 2128 2019 2019 1758 1683 "aB

SAG 7 1754 948 0 1552 1453 1586

SACP 8 0 909 1732 1799 1299 1,43

COUNT 11, TIME - 09t15354. AMBIENT - 1161

PROSS I PRO=E 2 P036= 3 PROBE 4 VRIOBE 5 AVERAGE
BAG I a163 alias6 2072 184Z tIZ37 t361

BAG 2 2204 2091 0 1013 1,11 1725

SAG 3 _1053 M6S ) !1713 L.1 S 1-43

BAG 4 1787 t777 0 12,7 :!o)) =63

BAG 5 1375 4 ,) t643 41

SAG 6 2112 2021 1?32 17?5 !T37 :34,5

SAG 7 te,9 948 0 1456 1233

SAG 8 0 909 1771 1448 1301 1)07

--------------------------------------------------------------------

COUNT - 12 . TIME - 1;:0:I.:16. AMBIENT - 1161

PROBE I PROSE 2 PROSE 3 PROCE 4 OROPE 5 AVERQAGE
BAG 1 21.6 a 14-o 2072 190,9 IS30 208

940 a 22153 2108 w~1a) 1~CO -1 I'I

Sao 3 1.: ?. 87 13. a ~S t.•' '+

BAG . 1.918 1)5 V) , 1:..3 !1 '

BAG S -o-9 0 :. 1345

SA0G 6 -15 40663 1971 Ie.7..,) 17- Z

SAO 7 1930 94a 0 1551 1305 L5'35

SAG 8 0 909 1795 1424 1277 15t)5
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*COUNT 1- 1 TIME~ 1,.: s1.Zit. o4.vtCNr a e

PROBE L PROE1 2 nPOVE 3 PROBE 4 PROBE 5 AVERAGE
Boo0 I a21 2 105 2037 [993 1147 -. ')60

BA0G a 2215 211)z 0 10866 879 1ea0

900 3 2120 1195 0 1850 1760 1931

306 4 zro 1850 0 1400 1777 17244

am 5 2084 0 0 1982 0 2-033

ago 6 .215 212? 2029 1107 ls51 2026

Boo 7 2024 948 0 1794 1241 ,6"

3a0 a 0 901 l61 t6ll1 1769 1823

COUNT t 14 , TIME - 1021s26l, AMSIENT - 1101

PROBE I PROE 9t PROBE 3 oqmO3 4 ow a AERAGE
BOA 1 2151 2107 2117 1907 1853 2020,

30 2 2187 2108 0 1016 11e6 18z2

90 3 2086 1985 0 I19 1825 1?23

BAG 4 lass 1664 0 1396 13412 1671

BAG 5 20715 0 0 19%3 0 ,m19'

am0 6 21M 2122 a025 13") 1893 1028

90m 7 2020 94 0 3189 1361 17Z6

300 , .. •99 1824 1008 1764• 1003

COUNT 15 T.N!'_ l0v*8s27. *N'IDNT * 11&I

PRONE L AL ý PRtONE 3 r'234 PROWSC 5 VERAGE
300 1 2135 1061a 2055 2011 1991 'W

one 12 2262 21:7 1) 0 1141 -107

3am 3 a103 I 983 * 8071 1413 t?46

Boo LOCO8." 1614 t) 1.6a0 te)t 17 t"

BG 5 2,)86 0 *" 4)27 0 ý)17

Sao a 2180 9¢9 8815 11943 1413 -016

9007 20000 34 0 1650 1581 1610

39" a 909 16156 5 1630 1oo 729t
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COUNr t, i T1. , .,;4497, -ti;4T 1161

PROBE I POCOS P PROBE 3 PROVE 4 QRnoeE "3 AVERAGE
DAGI I 2M0 Z277 2191 206 1 ,0Is am S9

NO 2 a2.z 2!7 0 0 1. 756 , -1 g

BAG 3 1753 Z074 C' t894 18713 91~

346 4 1920 1927 0 1*01 1731 i7n?

3AG 5 Z165 0 0 2013 0 2po8 0

3A6 a 2164 809A 2s00 1948 1373 W•03 B

5ow 7 2o09 948 0 188 176, 1115 1

BAG a 0 90l !912 t403 16•*9 :815

COUNT * 17 , TIME a 104lsl,. AMBIENT a li1t C

PROME I PROBE Z PROVE 3 PROBE 4 PROM! 5 AVERAGE
346 I a"?7 2277 P-196 2051 191:4 2133 1

BAG8 1 axi a 0 0 1.168 Z112 I

BAG63 1790 alle 0 1124 17M3 .934

me0 4, 2147 1908 0 1412 loss 1851

Do6's 1214.2 0 0 Zn19 2.,G

9ao6& 2170 2090 .3084 1932 1846 Z030

Sao 7 .141 ?47 1 t11t t823 1960

oft8 0... 9•0 1945 1?20 1804 1890

COUNT I 8 . T'.U - t10ua3. ANDIEtNT - 1151

PROSW t 1PROM1 2 0005• Z PROBE 4 PROVE 5 AVERAGE
SAO I 2:.28 .2.15 2-.05 2061 19739 at'7*

"a4 12 85 II) 9910 *1.11
SAG 3 1752.? 21:13 . :5.~ :. " '4>, i•t"

*mG 4 2-34 2041 . . t'. lJ. l+fl1

SAG S 213! 0

*AS 6 2134 alfA *.L 1ý' ~ 0*4&

9 7 lZ 9*1 o i05 1877 -983

am6 a 0 I9 IA 11311 t1oA..4 :921
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ccUT- I? 11MIE - 11:1,1al. AMSIEPIT a 1161

0q0* i -PROM -1 PROWg 3 PROW 4 000I 9 3 AVRAGE
eGI 23to :.23, 2227 2078 -11,)3 21.

9AG 2i v 7 214 0 2011iV P-1

NaO 3 .it? 301#6 0 1967 1973 1930

ao 4 -toses 063 0 1474 1,91 1814#

BAGs 9 Z12 0 0 2073 0 A1o1

SPA 6 2164 2107 20410 1932 1399 206

sm 7 8133 "a8 0 1963 1937 10012

Iwo0a 0 90 974 1991 1100) 1?42

COUNT? 2 0 , MTIP a t~liOtIM AMMO4 a 1161

aROSE t PROW a PROU 3 PRS 4 PROSEI I A3VERAGE

emG t 2393 8320 8337 8096 ?Mas Z-04

ORG a at" 813! 0 .0 abo193 z107

9M5 3 1713 Z096 Q l991 aoom LS54

SA" lb -109 207 0 1501 tom 1314

sAG 3 2144 1) 0 8099 0 a 183

BAG 6 211!0 all$ 3096 301M .)9 204"

SAG 7 2146 160 8010 ao15 21C.5

Sao a 0 -- 909. 8"i6 1991 1143 1963

COUNT 2 1 , TIME - ttiO~ot?, WOM~T - 1161

a"3W I OROU 2 PROWE 3 PROWI 4 PR'OW 5 AVE~RAGE
2A 339 Z3')8 8* 2 06 '3~ .iŽo

9AG Z a1173 .3137 .20,25 -,Ila

9m6 3 71' 2"*4 Is1 zozi IMl

emG 7 at" 944 4) A3l3 4017 2068

906 6 0 '1" 9284 a001 199* 1,9
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coutwr Tim :Ž*rpi-tk:8 CIIWI 13

PROBE I PROSE 2 PPO0. I PROBE qt PROME 5 AVsMrE

goo 1 2386 2341 ZINN) ,109 296a zt80

sAG a2 2201 a14a 1 A an'¶3 2122

goo 3 ,oo a0 2100 205) 20-58 2IS3

oft s on5 to" ) 2000 20ts 2045

meGS 2135 0 0 2099 0 2117

BAG a &187 8ls? 1666 2059 2051 to08

DAG 7 2137 944 0 088 2025 2083

m• a 0 90o z03o 2016 1204 2012

COUNT *3 . TIME - Ilst03. AMIElNT - 1161

PROR= I PROSE 2 PROSE 3 PROBE 4 PROSE S OAERAGE
oftI 366 2352 601 2144L 2101 a.240

me 6 2300 2188 0 o 3"83 217o

Oft 3 887 21396 2047 -o053 :0a1

SAG 4 0768 2133 0 1541 201. >246

Sag 5 2120 02 '2 2084'2 10

SAG 6 2108 2175 IS90 20"9 2(.53 2)032

SPAG 7 64 8 1) 04 2031 Z07

ga 8 0 -- 50 080 a063 I'M5 2e066

COUNT Z .4 TIME a 11s37s47. ANSIENT - 1161

O."St I PROW S PI2aEo 3 PROSE 4 PROSE 5 aVERAI3E

BAG 1 2339 2300 g gt 2099 2050 !La.,)

Sao a -1204 zO 7s ) 0 ;Z091 1M7

1300 3 117 Z! .2O) ,' £,27 1914 tol')

sos 4 :5 al's isza ."74 1 1:

ssG , Z.,115 0 ' . )VZ.15•5 .,

Bag fs 4144 a 45 t647 205 .2oM. .2024

oft 7 2193 944 , oso -00 010 2094

oft8 a 0 11.7? 1*6') C240 162
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COUN!,T 7* m llg:ý :z
7 

rB
3 9

I7NT - li 1:

DAG 4' 2041 2113 0 1526 96 92

Sao 5 2101 0 0 21371 0 nesS

SAG 6 2150 2162 less 2057 2047 :2

SAG 7 2211 948 0) 2078 2008 20913

SAG 9 0 90r 1194 1216 1*04 120S

COUNT -6 as TIME - 11:41s23. AMBIENT a 1161

PROS! 1 PROS! 2 PROSE 3 PROBE 4 PROBE t AVERAGE
BAG 1 1693 21.31 882 *003 1'3a1 11337

3AG62 2218 216' 0 2044 21S50

BAG 3 1172 2113 11 1*$- 1-.5 !ýY

DAG 4 205 1 21.13 0 1526 1796 0133

SAG 5 2!09 1) - 5 201

BAG a 2177 2166 1687 26S55 2043 Z2ch2C

SAO 7 2216 948 0 20713 lf0.11 a 21);

SAG a 0 909 1204 La211 1191 1*291

COUNT 2 7 . TIM! - ll:4i-rZ3. -IMOISNT - 116!

PROBE 1 PRODE 2 PROBE 3 PIO006 4 0ý')S 35 AVErPAG2
SAG 1 1715 2112 as_* 1?9'3, 92 1?--:

SAG a 31195 a16- 0o 107 a1ýZ

BAG 3 1178 31.' 19ý - 17-

BAG 4 ":ý41 21:: 5.*

Boo 5 Z1,.'9"3'

BA13 6 2.013 z13G 160,1 .,1.:2.'1 *

0AG 7 ZZQ25 940 0 2053 2002a -*A??

SAG a ?<Y? 119,4 1214 1200 124)3
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PRE nP nPIOSE DPW[! 01P ý)JFQC.(iE

SAG .2 Z ZEý 1:

SA 1173 2!:. 1939 i?,:'7 1795ý

SA Z11 2'067 8

SAG 6. 2 173 a2166 16s Z<.'!: Q

SAG 7 222 1: 34a ZQ1o6 1-37'. -,87

.cor~uN * TIME A 11.'Z MBIENT - 116t

PROVE I PROBE 2PROBE Z PROBE 4 ;ýC SF 5 VWlAG
SAG 1 1"

SA.G 2 26 2:6a''

~~'~iZ 1 -- 7-

13 .*-' .. '1

CCGNT 7itM it--I~ 1:
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;.t 1 7 . 41p Ejr - uII

toe I c'EaPRS ROBE 4 On)OeE t j~r

PA1 25a 21-- 1

BAG 6 z 2164 1/91 Z*61. ZOZ7

SA~G 7 ZZ207 ?4 1:1' 5 Z LQ 1

SAG 8 71ý4 909 t 1W Q1 1

COUNT -2 , TIME AM20OA .fBIENT - 1161

PROPS 1 PROn PROBE 3 PRODS '. PRCVS IVE10C.EI

BA 2 a tat'. 11 "s

-G7 S484

BA 734 :.~ ?.:)?1~S I LIS'

opoe i nO$E On1iE

SAG .224 G a'

t8 7 j 2.20 4 '
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PqOSEE t PP09E 0170SE WPOS -4 00'ýE '5-'Jý
-VDAG I . ' 1It

BAG -+, Z2..

SAG 5 887 1' :":2 '

BAG 4 208e6 21.6 ,) ts57 ."

SAG 5 2107 7'33 ' Q,',47 . ' 7.6

BAG 6 2134 2c171 1673 2057 r,:)47 2)3.

SAG 7 1836 '948 ,-, ,071 _.:7Ž 1993

BAG 8 794 909 1212 1 1

COUNT - 35 . TIME - t-:08:1. AMBIEIT - L161

PROBE I PROBE 2 PROSE 3 PIOBE 4 PlOFE % AVERAGE
BAG 1 K'i;z ii

BAG 2 230'. Z-e)07 0 . .',9

96 .3 687 --i 1':' : =' .• ':£ :. 2

BAG•1' .123 . t-'9 ':':''S

BAG 5 21'o'7 L-96 1:0 a. 7S- ,

BAG - 2175 2173 LS7t Ž:5 -

SAG 7 13-11 947 _0,36 ~ K3C

SAG8 0. 9a9 '-,, O * '.5

COUNT -IS , TIME = - 1'.:0. AMPI3':" * 1161

P'O3E I P-Oe- '--C?- 0?Q3Z - DROPE t OVEPAGE

BAG I '" : ,. -

BAG 2 !32 ':'.

BAG 3 767 .,."".

VAG C:. -' 0 " I.

BAG 7 1g-7' 348 a 101 2098 ,:'a7

BAG 0 3.' 30,11 1 t:' 1,L9
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2OUNT ,7 . .IE * :i3Z. .. ME-.s J f 11E,

PROBE I PROSE Z PROBE 3 PQOSE 4 PROBE t AVERAGE
-AG I 0 0 "..z -5 ,5

BAG 23 ,205 2139 ) 0) L'3-9 _14.

BAG 2: 887 2113 I) 2015 .313 .'"4?

S
BAG 4 2224 18-24 0 1467 1391 1977

BAG 5 a103 794 0 2041 713 .- 7 a

p
BAG 6 2170 -"16 1671 2,053 Z043 2020

BAG 7 19088 9) Q 12z6 .a'1i 's -047

BAG 8 793 909 1206 0 0 1.06

C( COUNT - 38 . TIME AM:12:56, ANBIENT - 1161

PROBE I PROBE 2 PROBE P PROBE 4 PROSE Z AVERAGE

BAG I 0 0 0 ,:, 1b 1

BAG a - -95 2. ,7 4) , 8 ':,3 "1:':

BAG a 887 :1). ) , ,:: 15-.,

BAG 4 1988 18., : 1 ":"5 87- "

BAG 101 Z•0 7041 - .

SAG at317 1:-:6 1623M 20,53 2:2Z

BAG 7 1858 *.'t 2144 a21 :"-7-

BAG 8 734 . 103 121 0 , 211

COUNT 29 . TIME = -- :15:3. .AMBIENT -,161

PROBE 1 PROSE Z PROeC 2 PROSE 4 PROE-L nVEPOGE
SAG I :.I 12, 13 ? I Z:. 3

SAG -2 2 "5 31?7 '1) 4) :4? ..'I

BAG Z 906 Ž1: *. .i" 01
•0 •. t 13 16..3 , I 0 S5 I C-,:,

3AG - 1. 16." t(':"5 15 6~

C1G t 31:1 7?- .' .'. 7Z 4

BAG 6, 2-2k 31 1 ' ":.'.. 3047 "1.2.

BAG 7 1 5-,s ?47 Q' 2161 -126 1825

BAG 2 782 1646 1214 , 0 1420

291



P•ROBE I PROBE_ Z-' PROBE Z3 "POE ,OROPE 5AVERAGE

BAG I Q t:15 11,31

OQG .Z sea8 Z07 _=4)145 --":, 11 2: -.,5

BAG 4 2t34 1807 0) LUZ 1844 1,827

BAG 53 -Ilia 794 C. ':,:4Z 79z: 2081)

BAG 6 *194 .'17!S 16121 205Z -2041 Z-:,"I

BAG 7 1961 ?48 0 -4 - 144 1942

BrG 8 793 909 tt 0 2) 1216
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21 June 1985

SUBJECT: MINOR SCALE Reentry Plan

1. Phase 1. 13

Phase I is the safety sweep of the testbed immediately after the shot.
Four hazards are of concern: explosives, TRS, high nressure helium, and
experiment radioactive sources. Included in this phase is the AIR sampling team
and the staging of security forces. 13

A. Sweeping GZ Area.

Start Point: T&F Park. (R) W

Route: South on route 7 to West Park Drive. East to route 13, route 13
to Security Ave, east to dismount point.

VEIICLE OCCUPANTS NAME FUNCTION

(R) W-1 NSWC/SNLA Mike Swisdak Check and report (R) W

clear of explosives.

FCDRA/WSMR LCDR Smith Coordinate and report on
Safety Mike Moody axplosive/RADSAFE status.

(R) S-1 WSMR RADSAFE Ray Quast Sweep f= radioactivity in (MF-R)(R)

LCDR Miles 7500 area and precursor.

Bureau of Alcohol. D. Gardner (+L) Obtain ground/air samples (R)
Tobacco, and Firearms at GZ. Pick up air samples

at
PSI stations.

*N-29 SAIC Wayne Grove Dust collection.
Billy Schaeffer

**S-34 SAIC John Cockayne Dust collection.
Didier Rault

*From McDonald's Ranch

**From GUS Site

N
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B. Sweep TRS Radial to GZ.

Start Point: T&F Park/Adamt Park/Reentry Point.

ur Team 1: Down route 7 to West Park Drive. West Park Drive to route 13, route

13 to Security Ave, Security Ave to security access point.
Tea2 2: Down route 7 to West Park Drive, West Park Drive to route 13.

m - South on route 7 to West Park Drive, West Park Drive to route 13. route

13 to Security Ave., Security Ave to GZ area.

SVEHICLE OCCUPANTS NANE FUNCTION

(R) W-3 FCDKA/BFEC/SAIC LCDR Taylor Safe TRS systems (1.2,5).
(Ta. #I)

Dace Harrell

Jerry Stoughton

(R) W-4 FCDNA/BFEC/SAIC LCDR Mathews Safe TRS systems (6.,K, 3.-,.
(Tm. 02)

Ed Welsh Cover UK Uzp. 7041.

Carl Bloeuker

(MP-R)(R) W-5 VSMR Sec./Photo PFC Allen Photography and security
(W/Ts. 02)

C. Brady for Esp. 7041.

(R) W-6 FCDKA PD CPT Wal• s Direct reentry procedures.

WSMR Security L. Perriquey

W-7 FCDNA Haj Brake Oversee security procedures.

L. Holmes

D. Early

NOTE: 1300 Series TRS units vill be safed first.
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C. Safe Nigh Pressure Helium.

Start Point: Route 2G west of route 7.

Route: Dovn route 7 to T&F Park. Pick up SAIC personnel. Dwon route 7 to
route 13. north to South Instrumentation Park. East oa South Park Road to
dissount point.

VEHICLE OCCUPANTS KAM• CTION

S-2 NNERI/SAIC Bruce Schneider Secure helium reserve.
Open truck park valves.

John Dishon Inspect VB1-8. (C-R)

(R) S-3 MMERI/SAIC -aul Reining Verify system depressurized.

(P.:
Jerry Lattery

R. Spake Later, verify 8791 camera
tower is safe for entry.

(R:

(R

(R

(P
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D. Security Stagin.

Start Point: Reentry point on route 7.

Route: W - South on route 7 to West Park Drive. East to West Instrumentation

Park.

S - South on route 7 to route 13. North to South Instrumentation Park.

N - East on routs 20 to route 13. South on route 13 to North Instrumentation

Park.

VEHICLE__.• OCCUPANTS NAME FUNSCTION

(C¢R) S-10 CORTEZ III 
Establish South internal

roadblock.

(R) S-4 FCDNA TD/PD Maj Raska Supervise Precursor
recovery.

Dr. Gillespie

LCDR Anderson

Capt Lutton

((R) S-32 WS?3-DYN R. Balferty Photography for Tech Virector

T. Gilmore Dr. U12.rich.
3. Thun

(R) *S-5 BMO/AFWLIR~QMA Lt. Emory Cover Precursor models.

Lt. EisenhartLt. Morgan

•,aj Burton
Lt. Anderson
Dr. Ulirich

(R) S-6 WSKR-DK D. Brown Photography Precursor.

T. CanoD. Sa*nz

(R) S-7 0/Am/LISAIC Lt. Cooper Cover Non-Precursed models.

Lt. Wart
Lt. Miller
Lt. Mstthews
D. Baxter

(R) S-8 WSMR-DK S. Tovualey Photography Non-Precursor.

T. Parsley
C. Abston

(MP-R) S-9 WSMR Security SOT Jackson Security for HOU models.

S14 Sandy
SP4 Grondin
SP4 Elsel

* -PICK UP DIR. ULLUICn AT ADm PARK (INTERSECTION OF ROUTE 20/7).
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D. Security Staging (Cont'd).

Start Poir.t: Reentry point on route 7.

Route: W - South on route 7 to West Park Drive. East to West Ingtrumentarion

Park.

VEHICLE OCCUPANTS NAME FUNCTION

(C-R) W-41 CORTEZ III Establish west internal (R)

roadblock.

(R) W-8 BRL Sullivan Cover Exp's. 2011. 2030,
Vigil 2031. 2040. 2050. 2060.
Deal
Schalihorn (R)

Be liveau
Seaward

W-9 BRL Jones Cover Exp's. 2021. 2032,
Stone 2033, 2051, 2061. 2070. (R)
Cooper
Matthews
Stravbridge
Pfeffer

W-1O BRL Harrison Cover experiments. (R)(F

Sanders
Prosser
Rennet
Keck
Lucas (R
Grabulis

(R) W-I1 BRL/WSMR-DK Ethridge Photograph experiments.
T. Moore
J. Salazer

(MP-R) W-12 WSMR-DK/SECURITT T. Gomez Photograph/secure FET (R

(R) T. Vasquez experiments.
SP4 Henry
PV2 Mecks

w-L3 BRL/LANL K. Harris Photograph/recover mannikins.

Dr. Richmond

(2-
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D. Security Staging (Cont'd).

Start Point: Reentry point on route 7.

Route: W - South on route 7 to West Park Drive. East to West Instrumentation
Park.

VEHICLE OCCUPANTS NAME FUNCTION

(R) W-14 WSMR-TE/DK/LANL O'Kuma Cover Exp's. 1300, 1305.
Dutchover 1315, 1320.
Trevino
Herring
Fletcher

(R) W-15 WSMR-TE/DK Briones Cover/Photograph Exp's.
Fritz 1306, 1307, 1310. 1383.
Torres
¥oachim

(R) W-16 WSMR-TE/FT. BLISS Wyley Cover a11 experiments.
Davis
Darbro
30 Soldiers

(R)(R) W-17 WSMR-TE/DK/LANL Williams Cover expeirmauts 1365, 1380,
Lopez 1386. Enter West Bunker #1.
Newton
Rfyland
Yelverton

(R) W-18 WSMR-TE/DK/LANL Gomez Cover/Photograph Exp. 1357.
Morgan Enter West Bunker 02.
Ricks I
SP5 Adams
PFC Morris

(R) W-19 WVS-TR Fritz Transport coffins end
Rex generator.

(R) W-20 WSM-TE/DK/FT. BLISS Hutchison Cover/Photograph Exp. 1330,
Niesser 1381.
Kelly
10 Soldiers

(MP-R) W-21 WSMR-DK Golightly Photograph/Secure 1300
WSMf SECURITY SP4 Grondin series experiments.

PYC Miller
PV2 Massucci
PV2 Lewis

W-22 WS1R-DK Callaway Photograph WSMR Exp's.
Highs"~
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2.
D. Security Stagins (Cont'd). 

I.

Route: N * East on route 20 to route 13. South on route 13 to North Instrumentatic

Park. claso

VEHICLE OCCUPANTS NAME FUNCTION

(C-R) N-28 CORTEZ III Establish north internal
block.

(R) N-I WES J. Watt Cover Exp. 7170171/72.

W. Huff to d
L. Carre
J. Ray
B. Benson

(R) N-2 WES T.C. Falls Cover Exp. 7180/81.

T. Slavson Vol
S. Woodson
A. Harris 

pA11!

D. La. INS1
A. Willi"J~

(.P-R)(R) N-3 WSM1-DII A. Saeclovski Photography for Exp. 7170-81.

R. Christman

USMR SECURITY SP4 Varsbier Security for Exp. 7170-81.

?Al
PAR
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2. Phase II.

Phase IT is the establishment of security safegue:ds/controls for the classified
experiments. manning of the instrumentacion parks and bunkers, and the recovery of
classified technical file. This phase couences vhon the testbed has been declared
safe.

A. Establish Security Safeguards/Control Areas for US Classified Experiments.

Start Point: West and South Instrumentat.*on Parks.

Routes: (W) East to route 13. South on route 13 to Security Avenue. East
to dismount points.

(S) East on South Perimeter Drive to dismount points.

VEHICLE OCCUPANTS NAME FUNCTION

PARTICIPANS ARE THOSE LISTED UNDER PEASE I(C) STAGED AT T"E WEST AND SOUTZ
DIST3UIMATZXON PARKS.

B. Establish Security Safeguards/Control Areas for Foreign Classified Experiments.

Start Point: North Park.

Route: South on North Perimeter Drive to dismount points.

VEHI CLE OCCUPANTS NAME FUNCTIONI

PARTICIPANTS ARE TBOSE LISTED UNDER PEASE I(C) STAGED AT TRE WORMH XISTRIrEAT•ION
PARK.

301



C. Instrumentation Park Support Personnel.

Start Point: Reentry point on route 7.

Route: N - East on route 20 to route 13. South on 13 to North Park.

S - South on route 7 to route 13. North on route 13 to South Park.

W - South on route 7 to West Park Drive. East on West Park Drive to
Vest Park.

(R)

VEHICLE OCCUPANTS NAME FUNCTION(

S-1I WES G. Williams Recover instrumentation data
H. Mayfield in East Park.

(R)

(R) S-12 WES J. Stout Recover instrumentation data

in East Park.

(R) S-13 SRI A. Burns Recover instrumentation data
J. Tanzi in East Bunker 01.

(R)

(R) S-14 BRL/BENIIX/WSNR-IS Nancy Syzuanaki Recover instrumentation data

Kash Winningham in South Park.
Vince King

Sam Acevedo
Fred Apache

(R) S-L5 BRL/BENDIX George Teel Supervisor data recovery
Lao Wolf operations.

(R) S-16 BRL/BENDIX/WSMR-IS Wayne Deaton Recover instrumentation data
Roger Peterson in East Park.
Jim Bernhardt
Alan Doty

Shawn Still

(R) S-17 BDiDIX/hM1C/FCDXA/ Scott Cravford Recover instrumentation data
WS•R SECURITY Larry Murner in South Bunker 92.

J. Svain
LTC Brown
SP4 Goodmiller

(R) S-18 BEDII/BOEING/FCDNA/ Mary Jo Sifuentes Recover instrumentation data
WSMR SECURITY Bill Fenner in South Bunker 01.

Mary Clobes
Maj Reynolds
PFC Geraghty

(R) W-24 IRL/BENDIX/WSMR-tS Larry Barnes Recover instrumentation data

Allison Wilkie in West Park.
Bob Paterson
Jr. Tafoya
Ron Umpleby

(R) N-4 WES D. Biggs Recover instrumentation date
F. Shirley in North Park. (050027)
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Inst rtl

=CLE C. Instrumentation Park Support Personnel (Contd).

-5 VEHICLE OCCUPANTS NAME FUNCTION

N-5 WES J. Ingram Recover instrumentation data

6 J. Day in North Park.

N-6 WES F. Leake Recover instrumentation data
-7 G. Bonner in North Park.

(R) N-7 WES/WSMR-IS H. Parks Recover instrumentation data
J. Stoll in North Park (050028).
D. Foster

W-8 R. Contreves

(R) N-8 BRL/BEN•DX/WSMR-IS Ellis Frith Recover instrumentation data
Steve Bichl in North Park.
Rob Bitting

Sonny Gavi
N-9 Riviera

(R) N-9 NNEI Jack Babcock Recover instrumentation data
Steve Montoya in North Park. Then

proceed to TOADS bunker to

-a-I-10 recover data.

*N-10 WES J. Ferguson Activate playback computer.

J. Brogan
C. Cox
M. Holloway

*DESTM

*DESTINATION ADMIN PARK,
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D. Recovery of Technical Film.

Start Point: Reentry point on route 7.

Routes: N - South on route 7 to route 20. East on route 20 to route 13.
South oan route 13 to North Perimeter Road. South on North
Perimeter Road to dismount point.

1W - South on route 7 to West Park Road. East on West Park load to

route 13.

VEHICLE OCCUPANr•S NAME FUNCTION

w1-25 WSMR-DTN C. Gallegos Supervise overall f-'-=
recovery operations.

W1-26 WS)R-DYN/DO/ISI 4 4,C •Film recovery superviso

11-27 WSMI-DTN G. Baker Pull film on Exp. 2011,
3. Davit 2021. 2030-2033, 6000-

6002. 6004, 6210-6211
6220-6221.

W1-28 WSMR-DYN A. Garcia Pull film on ,xp. 1300,
I. Thomas 1305, 1306. 1310. 1320.

1383.

1.-29 1,S•M-D)T B. Montoya Pull film on Exp. 1307,
I. Bridges 1315, 1325. 1355. 1365.

1375. 1380, 1386.

W-30 WSM-DTN C. Yates Pull film on EXp. 2040.
S. Aragon 2050. 2051- 2060. 2061

2070, 5110.

W1-31 WSM1.-DN 3. Walters Pull film on Exp. 1330.
C. Williaml 1357. 1381.

N-11 WSMR-DN B. Are Pull film on Exp. 7170-

R. Chicty 7172, 7180-7181, 3040;
7150-7151. 1220-1221.
128D-1281, 1610, 5200,
7399W 5108.

NOTE: Film in internal cameras will not be pulled until the experimenter arrives.
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3. Phase IM.

Phase III covers "Other Priority Activity" which should occur as soon as
security controls are established. These other activities include precursor radiae
recovery, VIP tour. installation of road barriers, and diagnostic film recovery.

A. Precursor Radial/Tim Sensitive Experiment Recovery.

Start Point: Reentry point on route 7.

Route: S - South on route 7 to route 13. North on route 13 to South
Perimeter Drive. East on South Perimeter Drive to dismount point.

X - South on route 7 to route 20. East on route 20 to route 13.
South on route 13 to North Perimeter Road. South on North Perimeter Road to
dismount point.

V - South on route 7 to Vest Park Road. East on West Park Road to
route 13. Vest Radial Road to dismount point.

VEHCLE OCCUPANT NAME FTUNCfCN

S-19 TRW Daniel Khob Safe X-Ray tubes. Recovery
eAn Beach I-Ray f21a (Exp. 8704).
Barry Rwualdier

S-20 J2f-U 3. Rells Photography for Exp. 8705

S-21 D&Z R. Bjarason Safe Exp. 8706 (Dust
L. Smith Catchers).
V. Srown-

S-22 M J. sollon Evaluation of soil
J. Garber conditions. (Precursor'
A. Sanches
J. Pohlen

S-23 SDL D. Krause Safe Zzp. 8703.
T. Hoeft
D. Modarress (Access to bunker only)

S-24 WES B. Phillips Soil characterization
J. Schumacker (Exp. 8717).
T. Rayborn

(R) S-25 GEL Geor$e Burghart Recover 8715/8723
Dave Shear experiments.

S-26 Mc T. fisher Evaluation of soil
J. Dzielak conditions. (Non-Precursor)
D. Chappell
J,4 ruce
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3. Phase III (Conc'd).

A. Precursor Radial/Time Sensitive Experiment Recovery (Cont'd),

VEHICLE OCCUPANT 14AME FUNCTION

S-27 TRW R. Wuerker Recover film from Exp. 8719.

H. Wickham
R. Rohr
B. Flory

S-28 BOEING Matt House Recover self-recording

Bud Barrett system in Exp. 6003.
Jerry Randolph

S-33 DRES J. Funk Recover instrumentation data

T. Watson in East Park.
o. Saint

(R) W-42 DRES R. Campbell Recover instrumentation data
in West park. Proceed to

Exp. 7501.

W-32 DOES D. RitXei Safe/inspect 7500-7501.

G. Rude

W-33 NORWAY A. Jeansen Recover Esp. 7410.
0. Krest
E. Helseth
A. Rinnan

(MP-R)(R) W-34 WS)>R-DK B. Nowell Photography of Exp. 7500-7520

A Medina 7410.
R. Baca
B. Yancey

WSMR SECURITY PFC Brown Security for Exp. 7410.

N-12 SEA Keller, Jim Erect barriers/assessment

Gordon. Tim for 8270 and other debris/

Stockton. Jerry ejecta experiments. Safe

Wheeler, Bruce Exp. 8202 (Bowling Balls).

N-17 NHRI/AFWIL K. Benson Supervise crater/ejects

P. Roupas barrier installation.

W. Thompson
B. Henny
W. Baker
L. Voelker
G. Weis

N-13 WES L. Davis Ejecta recovery (Exp. 8220).

V. McMahon

N-14 WES D. Bala Ejecta recovery (Exp. 8220).

G. Phillips
S. Scott

N-15 VSM -DK R. Clark Photography for Exp. 8220.
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.B. VI? Tout.

i: Start Point: Observation Point.

Route: Sea attached map.

K6
VEHICLE O(CcUPAjrrS ____ FUNCTION

(it) N- 16 CDNIA TBD Tour TTinity, McDona•d

EQDUA Raneh. and teastbed.

I3QD0
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MINO-R SCALE VIP TOUR

?21 714

(WIET RAIAL slA
ROAD)cr~j

OD 7400 3"o
a 42 -

ROAWES MAD
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C. Installation of Road Barriers/Cordons.

Start Point: Route 7 reentry point.

ive Route: N - East on route 20 to route 13. South on route 13.

S - South on route 7 to route 13. North on route 13 to South Perimeter

Drive.

W - South on route 7 to West Park Drive. East on West Park Drive to

route 13.

VEHICLE OCCUPANTS NAE FUNCTION

(R) S-35 FCDNA/WSMR-IS MaJ Schmidt Erect precursor barrier.

Larry Meeks
Jeff McGinnis

Pete Vigil

S-3 
Clarence Williams
SSG Kiner

(R) S-36 FCDNA/WSMR-IS Lt Crawford Erect non-precursor and FET

Louis Flores barriers.

Lendell Smith
Jame Elwood
Charles Townsend

I
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D. Other Tim Sensitive Experiments.

Start Point: Route 7 reentry point.

Route: N - East on route 20 to route 13. South on route 13.

S - South on route 7 to route 13. North on route 13 to South Perimeter
Drive.

W - Houth on route 7 to West Park Drive. East on Weet Park Drive to
route 13.

VEHICLE OCCUPANTS N___ FUNCTION

W-35 VSMR-TZ Harold O'Neill Assessment team for 1300
Richard Lee series.
Vince Katles
Worb Slawki
Larry States

W-.3 6  VSMR-TE Mike Cieulak Assesmant teem for 13CO
Peter Sakalas series.
Richard sas
J.D. Johnson (Marine)

W- 37 WSIM-TZ Lanny Schlosberg Asseessent team for 130C
Richard Dowming series.
John Brand

W -38 WSMR-T3 Mathew Foes Assessemnt team for 130C
Paul Deluca series.
Domne Shandle
CPT KuJawiki
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E. Diagnostic Film Recovery.

Start Point: Route 7 reentry point.

Route: it - East on route 20 to route 13. South oan route 13.
S - South on route 7 to route 13. North on route 13 to South Perime-er

Drive.
W - South on route 7 to West Park Drive. East on West Park Drive. to 13

VEHICLE OCCUPA•TS NAME F0MCTIoN

S-30 WSM]-DTN J. Herrera Recover Lxp. 8791 filz.
E. Baca

S-31 WSME-DYN L. Harbron Recover Exp. 9000/9001

J. Tortes film.

W-39 WSXR-DYIN R. Torres Pull fila on Exp. 5100.
J. Flores 5102, 5104, 5105, 5107.

5109.

w--40 VSIR-DTw D. Holland Pull film on Exp. 7000,
J. Oliver 7002, 7040. 7200-7201.

X .- 21 VSMR-D D. Gallegos Supervise diagnostic f iJr
recovery.

2-22 VSMR-DTN J. Aruijo Field superwisor.

5-23 WSM-DwN R. CardwmlU Recovsr EUp. 8790 film.
H. Pino

N- 24 VS-DII L. hnaya Recover Uzp. 8790 film.
G. Padilla

3-25 WSM&-DYT 3L Perking Recover overview camera
E. Gonzales film (Exp. 8790).

X-26 WSMR-DTN A. Aerts Recover Exp. 9000/9001,
D. Griego film.
V. Harper

N- 27 WSMtR-DYN P. Lopez Recover Exp. 9000/9001
S. Raley film.

F - FROM MILLERS WATCH
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6. Phase IV.

This reentry phase is for all other experimenters, photographers, and orl.er
support personnel requiring testbed access. Access control Is relinquished at
this time. Xaternal roadblocks will be lifted as Phase IV com-ances.

Routes: Access to the testbed may be made by any route. However. ALL vehicles
wmst park outside of the established barricades.

During Phase IV the following major activities will be underway:

- Experiment Recovery.

- Documencary and Motion Picture Photography.

- Optical Insetrumentation Film Recovery.
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